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TR HST #T 7RG * fawm § qvew”
| o SR T
AT gt foaw AT, IT, TRad
firiy |

1940 o &7 qFiia faee &1 @i ¥ qa sufq F gra § S1 w7 OF &1 HEER
&g T BT & ST 99 e aw awsd afE oar § wdy wfas afwe 9 ) ang g6
B T T A TEHIE TS &Y ACHT &7 F 7 1945 % fadfaar & gutagt aw-fEwe
g faell, @onfy sq St ®1 wdtag ®7 § A7 Afgai (nuclear reactors) ¥ wrpfas
AR, €93 Y fraw-235, g ¥fraw-238, qar wdifrem & e & s o s awar 21

=y fora g F AT WET &Y, waF g e § A HoAT 1AW AT F
T AT AT FHAT &, TR ST S5 T g1 foeqa sy qaqv O F7 gt FAr
F Hw ¥ AT ahq & | 57 gFna afEdi ¥ Sovtg F w A wvRr agy v 7 A frea
gt ( radioactive isotopes ) #I wiftw gav & fow=wr Swawr fafwear, Ffy,
AR FAT ATRAT HAFA™ F FFar rar & 1 § o1t &7 59 qrat § a7y FA7 & 5781 &4
TERCHT FT =T FEAT forerrT AR = § ww & whsy & faswrer ¥ wcaew wgeaql A
gRIT | :

e | Fia qar saw F fawra & fa% £ waq I514 7% § 0wy afz gw wfy aafe
FIT ITF forarq St #1 qroe’T 7 % 29T & gorr w2 a1 gH T g £ g swdewr
¥ g 781 wfg AT F o wir I ¥ frgd g & 1 gEE Awa g Ao ag A 2 fF
See-1fg ¥ e AT ST &1 i afg ¥ wrer froww fag g E 1 wa F o qar
sitenfirr fasra ¥ @t S aetty St #7 i B FTH A AT ST GHAT § IEHT A=
FAT | ' ‘

g4 A 2 g9y gear St 1 da o« fqag @1 IRwg T Ty g9 qur gad
AT & Fed aars o AT 1 gt gw FAT A7 geary F o sfvarga o (Fossil fuels)

*3 ey, 1970, &7 @engT § wrifewr 575 argd g ¥ yaa< a¥ fawe afig
TIHATT TS & g0y faqr 97 weqerqdyy W



2 TTo ST TH<

F A 7T A1 FF & A6F ¥ AT FlAA BT ST GATAN g A | FHE RGOS
I3 T AAFAT G AT T TFAL AN F off T &1 afw wvgaw wfaw qvav 7
SqeT &1 J1 W AT ¥ Fagaadd aF sast afagT A Fr atfeaiadl § @aa qd
qiasT ¥ wlae 99 5% FF, 75 I@ wefat of 3o fead goarfa Ay v o ag wfegw
AT g THT g1 qF

w78 ST § fF atx sq#atr fragad w1 @ar & e 800 framie av wfas
g4 T A THY AT e Fr Awa g7t O wAT & Areq fagg F1 AMIT F FH-TAL
AT | SAI-SAT 3 75 gEAE w0 w1 g ¥ AlAl FLEArT fraa Ao wEdr v
a7 @ & mra & fr 93-ad we fagaat a7 Y 9z ag  fagg safagaad ¥ wrea
frara & e @t &1 @ | i aF gax a8 (10 e feame ) fomawT 7w
ST &7 T 70T a8 WY & R 3w ¥ g9 9o daar & fae (grid) @@ €\ wiw@ ¥ wE9
7@t fire F7 arqar 25w Tz & (e 1) 1 gwse & T gafoe § g 10 @ feeiate
Fr afafcaaasrs w1 e stex g | gaT fcferft § aedt saaera-faga ge-a=ror ¥ dgiv
2 ot § 1 A fagaeT Y T ol OF ATRS F TE a9 6y § TG IqY IAA
srferspier faega &7 Sad sTEaTE F @A F erfia e g %

ot 1
a2 frei & wmeTe
F gEIqT fre & am | &raaT, Mwa
1. zfgat fagre, =@ s 2421
2. gE afe s 619
3. aw afw sl 547
4. 7 e e 1540
5. wgrrse wwfe waret 1307
6.  #gT Tl el o 702
7. @ugs 526
8. W q 1208
9. SuT Wiy afe sy 1405
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z‘ﬁﬁélmﬁﬁﬁa‘rwfﬁm%mwwmawgmm g | gE AR #taF autf q@ #;v
FICFAAT § | AR F T35 47 Qg & gt ¥ T Susms dv  Foeg awt &1 w41 & wreor



TAR T FT WA F Fprar 3§ Awram 3

ar d fqegd Suw TEY T ar a9t ¥ Faer OF 7 AT 21 T | Oy &% F IIE
afeset ST S3w qar & oA § | g O i 93w § orgh 0% Fw awt qu O A we
T F TR TG F A G & | Q¥ T3AT H [ HT IL AR qrfaere, wbe
w797 fag F 37 W aftafag f6 o gy § 1 o W ¥ wfawas S0 § wtafeEa
asrfawrgv%éw%@ﬁﬂ%%wmmﬁqmm%sﬁfrgamﬁaga &
1326 3 T qfr § ¥ T oF foets Ao o2 § 1 gak Rerd weT A g 8
TG T § 2°6 75 T A &Y fa=rS & amow Swerew € (@meat 2) | @y ug faf
Far g 5 afx swwr foars &1 waew e o @ o wfas gwew @9 § 1 g et
3w fawa ¥ oF Wor aNe FX qadr 2 |

e 2

gftr gFex gast (fre) 1965-66

T LIRS TR AT WS HYFT T HALHT ST
T 1310 4180 4770 4950
(N (3:19) (3-63) (3:78)
i 910 2770 1790 2700
(1) (3-04) (1-97) (2:96)
TRET 990 3030 4630
1) (3-06) (4-78)

X I § {13 GHT F9TH H1 U A (409 rgaw 2 | g9 fafy § o amw #7 aw
FT AR ot strar & 1 QET W sy amfasa ( thermo electric ) a3 & exargat
¥ AT AOAT F (7HT @1 S fagawd ¥ 99 a1 F7 A9 cx@rga (turbine) Fr =@w
FT foera 41 LT F W F AT § | AG-AY AT @I F Y GHC T F gt arq
RraT SITaT @ A 98 W qF qF AL AT JGT g TG aF {5 AT F QG 9T F9 T 57
WY fF ST @R aFY & ATEET § THN F 14T T G | §F TFHR G 99 IFATA F o
gragx (plant) ¥ GMI-a™ AT F HIL FIS YT FT SATEA FIHT T&GT 984T & | T8
FLAW AT T g oa F s g, wamt § w0 § @l sy g qar sfy F fqy
SR S F1 oSORd 2% ¥ 3 w¥ 9iF uF genR Ao F7 % ¥ frar o gwar g0 95
T F ITET FT qg I T F9g § q91% T 718 g7 371 a0 (4§ 5 70 9fq g goe
A9 )& 9% § 1 59 917 ¥ 7g fag gar g v ofe g w3 § ow Qar & g97 @ far
S AT G T H HIST I T ST T FHAAT ST GohaT & TAT FI7eE &7 feramrer @47 Fore
T B7 BT § AZAGEAT ST FFAT F |
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TTAT IS AT WA & frwrw § Arar 5

gt Sa 2w qur 74T wsteaw &1 feafq frw g1 agt @ 1w soomss & } 9
awt ax fasiz 1 fafefee ot qur oo § afasas g@r ©F F FTO0 IOET 957 F9 2 |
g1 &1 | a8 qaT = g {6 39 4% F yni ¥ us faww W @ S awiaa: faag § qe
mfas gt 37 FT raar T@AT g | Qa1 FAAE g fF T F a3ae § T 18T 61 B
F1 TEE § w16 4TAT F BT F ¥ s #7 sywfex g7 awdr T g QA o T w9
T ERIT A 979 FT Fwy F fodr famga #7171

zw 2@1 o 3o awg afe s 941 ¥ a=qr famg Sueea g Qv afe=ww{r ST qaw 9w
Iqz ufemw dfes & wiasas S0 § 9 e aw 9a7 F7 7 aw6dr § wing S@-giw
¥ I FIA-ITTRT HOGF AT § oot ST ghar § | Af4F SEA qAT BAA F AAGT F
faa afags aenr A sdr Fr wEwasargar g 1 1951 I WRT § agd ST " § -
faF IF<ET FT IR FAT | ITF A® qgT ¥ A AT AOA W § | 57 q94 &7 qOEd
HAFT T AT AT 8 AT A AREIAT HIT AT 2% A o ewE ( P05 ) sdww
FAA Y E | W ¥ AT T ST aga FW § q9T qar< 1 wvad SR F1 e 16
wfrwe 2 (Frr 1) | GaT Frstr & 6 3w § 24 o o Aegem A 10 A1 e BEwE §
TFT IATH FACAT A | T @& FT YA F A1 A ARA H IA R AT IR Haw A s
Sl 1 Faer 30 sfvee & W | WA § 396 S & faehre w1 At ae e §
Tor wigsy & arenfaizar & oeg ®1 Ieq FIF F (T8 T8 TAT AT | & | ARG GEH
Y37 S fregaadl ) swAfr & wft SIFa @T g g W R WINT qRAT] FTEeATT
FeE F g HUL AT Feg AW QAT T AT T NAA AL H FH A F (qqqw A &y
T roAT & aR ¥ oty wegad v fear 31 gw Aemmd gy A g g B e amar
qaae IfT § T« £ gRT 9w F frewraa ¥ fad fagd w1 v o 0 wfy fedrre g
Fr 2T ¥ 1000 Fa ¥ fag 15 4 7 | gudr MR G9% F THT w1 A3 T F q@qoy §
AT 3wy Wi UF gk GAd #T GG AT | G FOSWEA &I IF I AT
Fr I@¥ g T8 HTAWE &1 ar & faaor F aww JredEr g O F 69 F g Aqw
fiparr Sty | PoFeg ST S A 9 T 1Y ax A Fir dnw ot g ag as afe
uF af § 19 GAF IUNTE S0F | FH A A AI-FIT A AT 1 I CF a9 &
AR d T g |

Fog 87 ¥ 10 v fretiate awar &7 faga 93 wanfim w77 § arel ohe qfw
F09 T I o7 GFAT § | FiLAT FIOG F GHG G F A TEAT AL AT AFAF ST
AT 2 i aTET ¥ G GRBE AT FoA AT FT AT AT 0w w1 a7 g7 Ak
g ga<ET Tnfe v forter TR & WA R0 | 39 wewew & 99 g @ (e O o faera
g7 ZIRT OF a8 § e 47 ar e Aggi, 38 @@ @ wehe (Py0;5) 55 geme
z Qeqifazw qar wfafer 15 #3s T HIST O a7 A7 gFar g | I g9 I OO



) Tlo VAT TEHL

600 FE WX FT 544 T (AT 3) | A3 AT F TA F qH 98 a9 qq Afqae
19 ore = a7, 3°9 W@ & A a9l 46 FEL & HARAT FT IR F T | FAD
srfafcr St gra Wt 70 FOF T FT AT Z1 THT (Fr3t 4) |
qw 3:  weR-srEfE e
(F=g-dirsz &7 § ArTa)

. S ATTE, FUS TI4T §
faealy fafrg YT
ZI9F 99 1200 MWe 75°6 370.4
150 MGD
IFE* 5330 Te/fem 4924 180-12
gegfafrom o= 150 Te/faq 17-494 38687
N Frecera & 73 T 142°334 598-207

*sifran ATEgE, STEHNITEN WEEhE, frod guvamEe ww: 3330 Te/fgw, 1000
Te/f,1000 Te/fam

a4
gla-siteifor s (F9g 9@ivcs &)
AT FT FiY FyITe

fafag 29 arer &%
foedr v 9,200 e
T T 38,400 ,,
FY IearRA
THT TFHI 192,000 =7
EIG 390,000
HITRA! 46,000 ,,
SIE T
Rax N & ®7 § Frgaisq 447,000 ,,
POy 331,000 ,,
FRET § IIYFT I 4
feax No & &7 § Arg2io 3,900 ,,
P,O; 3,100

2

TISET & Q@ A1 %o 136°7 azrerey




TIAT AT F1 AR F frwre § AR 7

THr THX F WO QAT GqAT F gEAAT FaN F qeAAT § war =7ev g 5 afs 430
F5 AT #1 a7 fowar sQ A7 qfgad 64 are @ A HIX 50 R T T HITHAN
FT ST THT AT (TR 5) | 38w wiafam gwifa @ & 72 @@ gweT qfq #wv
far=rs gy gl forad 45 @ o arey UF 7 & o q@ a3l @Rl (FrRa 6) |

[T 5
gy stenfis wrerFw
( wferdt faeg-aiT & )
AT G .
e qeq, T w9491 | ‘
L &\ - 2 .
_ fazat fafaaa arT
T A 31-600 158:000
FameTR 1 1200 MWe
ﬁ?ﬂ'&ﬁ‘ g 13-400 67:000
g GO JITET 1200 MWe 45000 225-000
FFEE 4475 Te| fag 44-911 166-283
Q‘qzﬁﬁ:[qq qq 150 Te/ fag 17-494 . 38-687
ST Frveed & QU ATET 107-405 . 429:970
*graifae argee 3200 Teffem, srommtfaw wrewe 1275 Te/fam
AT 6
sy Mafie FecEm

 (Fag-pr &7 9aT)
Asar 7 Ffy wegae

fafaa 9 arar &ATwT ‘ 720,000 3FeT
TAFAL &7 GEAT 36,000
geare (wfafew)

e 45 qraer

G 07 .
FISAT A TF ATH o 2512 zxrerer
JATE I ATFAFAT SRR

fegz No & &7 § A2 166,000 ==

P,0O; 83,000 »
el FA WA o %o 432 azier

wf ¥ g am go 3767




8 ro AT TWHT

gyanfrs &7 ¥ a9 57 F0T T & arf"cra:maqrgﬁr & § @ 213 F0F 'Y #Y
arfaF W §9F A0 | TH THR FATh A AAF @t #71 IaaT ST qEawami
gl wlfas 2w o< g wfafaa S 3w F @ Il § &9 77 96907 |

agt T g FEAT STLFT gunT % Sfewrfaq urwwat ( estimates ) FT HHR 48 8
foF aE@iaEd S faranmaes o @ra qar wERE IF sAw  fagaardia Gear
FIRT a9 STET | 9 W AT 94T 98 qaar ¢ fe Sored uF a2 Tary a3 fear o 15w
&1 & Tepwifa SEml Frear & ak ¥+ frarcfearaar & #4ifs g7 saw A afww
AT A HAT BT ITAN AT § | Tegaifam ¥ afi o7 gerrad & fad 18 ¥ 20 gor frdiiare
2T HAT R HTATTRAT AT & | TF IANT T TIOAT F7 T F00 78 A7 g 5w & geg-
it @ferer araarse, T AN SIS § TATZH A0 FY A9 F A 9 Forra st §
FTH | qrar o1 gwar g | wiafad S w1 SuEnt TF gak SR # 7 eargen § of frar o
FHAT & St fires ST 67 TR FA G | LG FTIEEF GIE FT Rrgasaarat weara |
T 9a qet ¥ a3 fafeq v g v afc feat a8 =iy famgg w1 & 9 S weifies
Fdg ( industrial complex ) Tt Ffy =W ( agricultural industry ) w§
fFr s @ 3z W & owmlaw SWly qur wAtHEr faww § goafuas s qar
e fag g awd & | 39 g@erwr F weaw famawd & afgwmer £ #vE g
fraffa =&f & #ifssa *1 #E wavawar 18 5 faag w1 afaes oF g ¥ gady
srg fFer s e ¥ enfuw #7 oo @ ogaem W@ & gty wdw qfewon &y
wigdl & st fagm 1 #19d g R ¥ Ag A@ Far g 5 mgaeiw faaa w
geq 28 4% wfa fvelrare wer § wafe e & wifow e & s frag srqew - 2
& sy feeiare gor qgat & (T fox 2, 90 4 9% 39) |

v § Ffg I F @7 @ ag W "raTasE S w@r & Foaw w1 &@Q F oA A
TAT HAGT & THT HAE ST § 3T F=04T S | Ty v 7 SeE W Fhv-geara ¥
Ffg qar FE 7 i vt gl & a=rd § 5 fFar o7 gwar 1 = B 72 ikl oF
g et (J7, sonfe) & Qa1 ¥ s F Fw arx A w1 g@ifv g 2 3g
AT & ALK AT W gL a8 T 80 AT a7 % HATT @al ¥ &Y @) Y § | 3E%
gfafaa 20 & 30 ar =7 FTg0 F G Ao &1 FATAT & | HATH FT IS IRT AfAQATF
TAT TG SIS 7 T 101 & IO 0F 797 Ff gonfert qav w943 qvar ¥ odw
TaRT a3 oY T FaT g

WIS g2t T WS TSA7 OF Wy wg@qu gwEgr g e o% syt A7 qur fowwr
3 T & GAHMT JCT AT g | WIS TRt T FA-TAT F HTX01 § Baet F1H F G
& qar ateert, wat, wgfeal, gt ¥ wost qar wie ¥ % g¢ wewt 771 gfagT aar



AT FA1 BT AR & e § Qe 9

geror aftafaq €1 o7 awwaf F @t qor qoar faRaard STWET aF TgEA-aged T A5
21 7 T & 1 I | ferrwwor qar wuia WSIG Fv AT agT FA

T HAT T ANCAT SGEW FIT & g v afefeafmi & amr w39
FAT FY ST qI0 TATT ¥ ORI F 99T 3 geA@y ¥ oawry F fay fEan
ST AT 2

Iafcads S

T F F7 § T SAT FT ATALIF AT A ST FHA § AT G, TAT 74 THL D
L1 e e, awga A G qOr, IAN AT, 47 AR wws wiww guer T3 FAT |
wfgardr axor ( selection ) wd HFTor ( cross breeding ) T fafaat sregeg sifewr qun
AT AT AT E | TAH FG AT gT SheE] I HHTOT AT FL07 AT AFA (AL v g 1 =i
gag fafeor gro sl geaq 7 agfa o3 i aar § qafa 5o gsmm &1 &%
mfa® g1 F HIWO AW THAAT F1 ATTF TAEAT ZT 2 |

Zred ¥ qerey wigat & SRE 21 § w5 7fa® Iu arar a1 F qUhar & fAnal
HT STV &1 TFT & TAT T78 A GO FLAAM T&1 0 FAW & o qow 7w g | Seafe-
Fiaa =TT 1 OF {66 § A At @ g § 45 F 60 wfawa wfaw 5w v g ww
i gt frenTR-1 grameor o= #7 goer § 61 awarg 988 &1 06 7% | T sefad®
TS % TZAT § 7@ &7 @ 2 |

g{ﬁaﬁwaﬁﬁﬁwaﬁwwﬁwwﬁ serfeasts e fomam & 3ty gad
ofq WX THTE F q FT /AT SaAT &7 @l %W@ﬁﬁraﬁrwrt 20 ¥ 40 gfaee Ig SUH
& FHIL qA FT FA T Fal ATTF FAT & |

gt &1 fadEar

ST 6 Tger war ma‘m*maﬁgvﬁwm@rmrﬁm UG & FHA STATOAT
ETT 6E G & | 57 arared § fafzom gy fasaor & gacy seoradta € | Free §98a
1T, A2 TF 01 1A I agama & | arafas qaa a8 #1281 & fodr a1 ey famr-
FTL FIAT & TG I FIET qAT ITH ST T TAFT HIE THTT AGT /am | gy HU et
frBFoT T TAWT TAATE THT E T gorT A FTH STANT 1T & FAI0 72 Faa FIET F7 foawa
B & war, niag #wost w1 WY gL avg ¥ famee F T & #< Gl wa w7 fadar smag
Y T FEAr | FHT FROEA AT FAT Fe fly F qgqA F1 grA § w0 q53A-
wxmafimw& 1 qgrwarwureﬁawmﬁwﬁr% 1 & € 100,000 73 &7 93 fafrors

qar 28,000 #1{r %1 of w18 fafwwors | wgem F7 wgHT, &, qur afew ¥ fafeom 3
AP2



1o T ETe SMER AT ) a

FH AT Y AT THFT qrwar 100 s wfy g 3, Wf*iﬂiwaﬁrsoo q’ruasrf%rﬁre%
fgama & area &7 fafFom e smasmar 0 0 : L

T R AT W ;O aRew

ez 1Y AT TAF THF Wt F fafror ¥ afcwer £ wvw mwra':rr&f TG -
g &1 fafEor ofew F aadsr qwal #1 wgw wemaw e sroaar ¥ 7= g fag
g1 ar € 5 7z oF weaeq ariamE a9 sqagk # ary vy fafa @ gw awdE wvoaed
T T9 fagta e amarfa & 5 smae-fafeor #1 98T & aeEr qamr“ra‘r P
AT 7 THFT &F FI] o7 faara wxq & gwd g qur fafaor w1 waw v qwg a0 § #15
fraw gy 7= it 1| ram-fafeor & wfas araddr 19 F FTewdgam 7 & arg oY vard’
#7 fafewom w3F X FT o 38 gEE  #7 oF wfafea a & ga B gra w5
Wi qarf &1 HY e FFar a1 wehar § 1 o9 g8 e g 6 3w qw ¥ e vet &
HTeror ® garaq (processing), afcagw ( transportation ), €z quv fawy ¥ 7% fewrd
AT A IFT JIF JAT(9% AT 2w (67 &

A § g qe: Fraree-60 (Co®) =iy fafewr & &w & w0 ¥ oy § ifF ag
gardy Fgadt wigdl & 99 avar F svq Giav g qAr GFAw faqawd ¥ wfrer ¥ FH-
A1 & A AT wfaF et & ey qftq 2y g | 5w gueartr ¥ wgpfea ar fee wfy
TNl ST & e FRor § e fafdcom & sreawa godnh § ) fafeor ¥ oo e ¥
grafeag faew fawrer ( technology ) qotqar fawfag &1 9#7 & o so% gz ax wanfua
g sy ud sifaes zeror A seane afvags femfafy & qui gy sy & ane fadtesti gy avrmee
B T@H &1 qgd FH ATALARAT T84T |

o ottt & afcor

wAF AT F10 7@ el g wav § O fafas wa = ¥ wiw S 3w (bacon),
& (ham), 7Y (chicken) gearfe &1 fafeorgrr sfravogaw w3 #a3 & a1 o, qoit &
famm srfers faeior (6% g%, 9 OF oW aF wgw e o awar & 1w, e @
GG FT ALTOT HT ST HBAT & TITHS AFTHT T THET g% Hfordt, art wett qorr afssrat
FT1 Ao (shelf life) agrar ar aFar & | 97 stamorst &1 W fafeor grar gaw fear
SIT QAT § T Gl BT @S & | gT 7 AvAf & wfalorm gy ofcfeafri § Gar oft wrar
war g T fafezor afczeror Swame & st &7 =gy sy § wgwE Sar £

TLAT (7, T T AR L) R A TG TF TAW0 F aeasT ag wqrfoa foar
ot 57 R f fafewor arr afiefand 5% wame & wisn werd weftr smin  fadr frcae
%\ wafem qur qiftes Wi ¥ fafer st o fafoor & ww & s 7z b &



'Tv:#r{[m'?'ﬂ WA F faemg § ree 11

o5 =g BT gr wfasas gagat, S8 O, wea il & g (carbohydrates) AT
TaT (fat) war, ¥ frelt ww = #1 arf 4@ Sy 1wy frerhei o wmAr § o A
FHT FAT AT ATAT & TG Tg FHT Wiow garga (food processing) & oeg S| &9
fesar g (canning), ws#w (dehydration) gorr wTy wrfe &7 geat § ufas 7@t v |

e 7 {59 7% org aw F gyt F oformt ¥ aar =« g o0y @ fateor /e
&0 TS TAT AGYT T AeH-S1aT 6 ¥ 7 4g T g7 ST g%al g | g8 JHA® AW
TAT A S BAT & gy § 37 A & Fod oy 747 F o€ € g Fafewwor #7 w9 wvAv
JAT 478 FSAT YU F F Gra TART FIT § A, F1F, AWET, AL TAME FT A 1910787
FE AT T A FAL FT JAAT H Iog BB ORI FTET T FFAT g | @A (mold )
& HILOT TITEHT TAT A & g &1 WY ol grar Trar o @ar g w1 ¥ gqred wenfees &
g IT § 10 ¥ 50 famr o famr 15 &7 & W@ 7 9Fq & |

T F 37 ol & wrar ax fafEvo af@ern F mfas sget o W wemae e
T § | AT TS gt g 1w fa e ofwan F1ewy awraRwe fafwat @ geen § afas w1
grm | Fg fadty afcfoafaat § @1 g9maw #1 glagmi & aroww ( scale of operational
facilities) 7 ear ¥ vaq gu fafmor afwan € wfas qwar agaw | weat £t gomn F3 a0
=9 1 F1 {0y ®7 ¥ sa w@r aEr Avfed F gay wgaqe wfaw sw  (factor) wiq-
e oz 19 aTer WIS FT T=T AT TAT SHFT AT (G007 FL 0T HT SHAT @AT 2 |

zw faaor & ag wyse g fsas= St & f a9 & &7 0 9% q9 AT = wv
| & ST TAT AT GATS & aged T Tae qa (7@l {aam 9% a7 91 7geaqet ST 980
& | ST AAGAEY IAT IHRATRT 70T grer g wfasa § wiaw weer IuoT @97 790 7 I BT
ZYFHTS F AETH TITFAT F G T FT THT | T FRT g aS-98 IAWT F ¥ qer
¥ oud uaTlea) FY sqgAET 9% AEHT SO QU fara F A% 99 A6 @ 7 qgrew g |
T THTC AT AT 67 ag Forebrer aror &7 9ars F37 F qragy 99 I JHAT T a9 #fwe
T S T T & |
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Wi gd sreig frfgat § gewmfas aedl w1 gorens seaaw
o Mot o w3 faaet
g @, e v, swrae et
[ srg—=eaz 15, 1969 ]

i

ST [T 97 F IARX MWW F A y4e TR gt 7 g @fmmm gw e
ud weg) § afar, /g ud Jafaaw, 7 A0 & Q@ q9T Ao ATl § qrafeaa asagw
& %o feg g § 1 ag @t T g wre fagh § grqm atar qour avq dxfram # A
st fafeat &t ader gfas g, g ST 1w ArAT gEAarws gfte ¥ qafy e
fafgal § o Qg A1 A FEr 7 § g {5 W wrex i F AT stdre Ffgay @ e

% g1 wfes § | wie fafgat 7 aty #Y g g sda Siar g )

Abstract

A comparative study on some trace elements in Bhat and Alluvial

soils. By S. G. Misra and N. Tripathi, Agricultural Chemistry Section, Depart-
ment of Chemistry, University of Allahabad, Allahabad.

In the present paper, some surface soil-samples of two soil types, viz.a
calcareous Bhat and Alluvial soils have been studied for their total  and available
Fe, Cu and Se contents, It was found that total content of both Cu and Se was
higher in Bhat soils, but the available content was comparatively low. A grea-~
ter percentage of total Cu and Se was in available formin Alluvial soils than in
Bhat soils. Although the total Fe content in Bhat soils was lower thanin alluvial
soils, the available content was manyfold higher than alluvial soils. The Bhat
soils seem to be somewhat deficient in Cu.

geamitE g@ el @ egfaa gfe @@ swowa § fd aga € wmawms § )
Ty o ffkaa wer & el F G Aawms i §, FifE T FAT AT wivwar o) §
=7 AT A (deficiency disease) ar frurgar Trr (Toxicity disease) gagar g1 SR
£ wrda gaeit § gEaatE at w1 e qeqaa it g E ge gt &, Rt =w
feart & FT T & W & | dorw § Fiax ug fag (1961), wweer wd fawar (1964)
qAT ITT A3 ¥ wLArer A (1963-64) war faam we wgmifrat (1964) ¥ yar §
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AN, Hrefr, qtan, o, wfves wd @g Fr wsggw fran § 1 feeg oof SO R &
fafgat ax ot aF 1< fga wowm a8 gor &, 9 segg Mg g § qof O R
U & frpe oot 9 ATl Sfewaw g W’ oF g see fafgat § «fg, atar qor
afra @1 e fear T §

- garfraw sl oF o fawrg aga s srar an, 1957 § qdwew s e o wiew
(1957) qar wraeere udf - @gaifat (1957) gryr ool & frg sramrs geawnfs o
foz & 791 § | NE, ferde, whreds, wRfom ud frea ¥ ww W O g9 e
TET &1 FAT &, o WEE‘E\W gt q’g%ﬁ ¥ 3qsh fT‘T’ (white muscle disease) qur
a2 FX drfat § S § | g fedd wmakds, garg qur s ¥ §g Wit § o
FIH! ATAL GTE AT F FTQU F87 T § TYHT | fAurgar 7 oy g sy § 1 590% vl
& 3T (1938), wiizw (1938) gar a7 vd  wawer (1963) 7 gurfrw B gew "
Y q’reﬁ 9T FANT FF ﬂrﬁ“r =3 afkar sy fiFg ¥ | HfE® qTAT E 9T A Y T qeu-
mfw et A wify fagwg (toxic) gy smar g feg wit aF ey %r%rﬁﬂm 93 El?ré
amr T@gxrr & TOETTT g AW ¥ wAwqq A% T srrmrﬁﬁur% 1

| SIS

o e ¥ e nd St fafeat sgaa &1 v & & soe w1 % fafir wnvr‘r
(At 1) & wwfra o, fox ¥ figw, Sfemw weEfe, s e, e

qreeit 1
fafezai #r dxsr

fredt & s R 21 pH CaCO; =#1afas C %TWTWIE@
S | % % %
-qe 1 gafear 88 32:34 0519 630
: 2 : %a‘f‘zzrr ‘ 8-2 3225 0543 554
3 - Eafar 87 29708 0-450 6-15
4 gafar 84 30-58 0-681 497
5 Zafar 86 333 0315 408
6 qafar - &7 3814 0300 5:85
ECiN ‘dmfer . 75 170 0350 - 760
| 2w 72 1770 0345 530,
3 gmgmre . 74 480 0228 | 680
4 . ggEe 73 180 0300 - ' 656 .
5 oY 75 170 0 0345 . - 7-08




e F stere fafeedl &1 gamrers e 15

fafeent ¥ gewaife qeat £ amn o

E Ty e rcr R E I OLE

& ‘T R & e B = '

wrz 1 1512 969 642 976 098 1004 0395 00190 481
2 1568 968 617 1342 122 909 0316 00237 750

3 14736 917 598 3416 220 644 0395 00317 803

4 1456 748 514 926'84 1.71 637 0356 00158 444 -

5 1400 681 4-86 1830 122 666 - 0316 00284 900

6 1680 982 584 1464 171 1168 0356 00284 7°99

sad 1-559 8775 5628 1952 1-507 772 0336 (00245 729

See 1 37248 24 007 2440 390 1600 0277 00284 10'26
‘ 2 1960 30 0'15 1830 293 1601 0316 00237 750
3 2920 25 009 976 122 1250 0198 00316 1598
4 27184 24 011 1464 195 1332 0395 0°0427 108l
5 92:828 37 013 2050 3.14 1531 0158 0-0316 2000
st 2548 28 0110 1752 263 1501 0.269 00395 1470
|/ 3 ‘
W1z T seng fafeeal § fafvs saget F @
fredt s CaCO, TP e
&  qgAar pH %, of THTES
TEIT HT GEIT o A
T 6 82-8'8 29-08-38'14  0°300-0'543  408-6'30
sie 5 7°2-7'5 1:70-4-80 0-300-0-345 6:56-7-60
fredt  swE@ " st o§gd W g STex
EY Ut Fe Fe Cu Cu Se ‘Se
wwR #aer % ppm: ppm  ppm pPpm - ppm
-400- 681- .9-76- 0°98- 0-316- - 0-0158-
e ® 11'7036 982 34°16 2:20 0395 00316
S e “960- 24.- 9:76- 1-22-  0°158- 0-0237-
i ° 13'2488 37 2440 3-90 0-395 00427
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wiFgTEE TF BICh MAWIET F AT AT F1 T | 7 |, T qrfad GEee (9
o 3) ¥ freafag F sdiferrelem frfr & qar d@qor qfar anf, el @
qREIE TP ¥ STITRE F3F FEme fafy ¥ wd wrew atar 0°02M EDTA § framfor
F& Frathe fafy ¥ g A gREAT ¥ wa R mn ) S gw dqQ
gy UF waerAree (1965) & fafyr ¥ wd er ¥fraw fagh =7 o qrr & w0 w9 @
frenfaa &< ST fafr & <gad & awmar & sra fear @ | s wiwst w v arel
1 ug 2 § wega frat T 30
afcorw g fadwr
FOW 9T AT A : FIIY 2 H qEGT RO ¥ qg Tvse § {F wre fafgwl F aqe ag
wrar (1°5599,) srng fafgai (2548-%,) v wden & g, freg 393 faa e fafgat
g A1 FY qrr (8775 siw/aw wai), Swg fafgat (28 ww/aw waww) &, @ 3(
AT il ¥\ oifees Ty Fafgt T owh e #, wr (1964) & 9 /T Silg &7 v AT 2%
& it fr FT SR TR F 99F At § AT LT F FIRU § | T T ey (1969
T ol ey fafgat & so9 &g B 9en 32-550 ppm g w1 &7 | A (1963-64
Y SR WW A Iy W figat F 0°91-2:37%, a5 &qui wtg (Fe,0p) sy fram 8
e fafedl ¥ a¥enEa F9 g I AT ST ST AT ¢F AR Ff{w G9F el @
F1 § | 6T ot = fafgal § wox g 7 wfwqr afmaw FERe #1 afrwa & F1
& o gEar § | e ffEEl § soea: ofyF f-uw g dfmaw FEe qar gy arg
TR U 9 o F wrew Fett dig i gex Fet™ grzgmaemse ud wiehe 3
w0 ¥ weadfim SFX afmaw FEe su & I #@R afenfes wwar g o f
N NH,OAC(pH3) & fesfaa & strar &, ar gax qeal # 9ial & fadr w1eq gar @ 1 5w
arr ud ¥ (1963) ¥ w@es &1 sl fafi § sy oty ArAEm 140 ¥ 618
TG TF €T ST IAH SArg A AT Fary F 1 wie fafgl § g wy, g @
T 5°6289% =X stle § Feer 071109 qrar @r & )

HYOT UF N qfA - AR 2 § 7g woee § & wie ffeat § g afy @ wen g
fafeat & =it et @ 1 e fafgal § ag 9778 ¥ 34716 siw/egasria (siteq 19°52 sigr
qgaeE) q9T I fafen § 9776 § 2440 sig/ggwetar (vaa 17752 s /zgweta) a8
€ T | SUT SR FT e fafgat § 18 § 40°7 ww/ew wwwiw 7% YOt ataT amAT 0w |
(srrearer, 1963-64) ug wem sRw  sitwaw 2274 siw/aw qaiw  (awse 1965) qg
AT T el fafgat F 44-234 siw/aw weriar St afar qrar TAT § 1 3y @A I T
IAT AT § IAL TR T AT QF SIE &A1 TR &1 ﬁrr'ga‘r § gqur qiS &Y qeAT Hed
fafgal =7 soar w9 § 1
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STex i F Avan : wre fafgEt 7§ 0098 ¥ 2°20 iw/awwEi (staw 1°907 miwm/
JEAT) TAT Steivg F 1°22 F 3-90 sjer/awereriar (wraa 276 3viz/aqaena) aF & | @9
v g § fr wre fafe & s aty @t wvar soite fafd ot e S w4 § 01 S@g
fafgal & st qiar EQr afy w1 157019, aor wie fafyat ¥ 397 7°729, 3 1 3901 Fr5q
vaq: Wiz fafeat ¥ wfew dftmow w@e g foow @1 @A E awar &1 fasn 0@
frardi (1964) & sga afrs fru= q3 Sfgan st & oy i 7 oAby &
& St & 1 Fafere (1957) g swarfaa qfy ¥ oty £ sqmaw gy 1 i [aneei
ST FTAT AT 9 A7 T4 T} § B owrz T § ai¥ #7 a9 2 wwdr § wiw
Tl F SATHT AT TAW FA T 4G T Fer T 2 |

Hq0t o s A < v fafEEl ¥ oot oty £ aen F wify & gq Skl
sreite fafgart #1 s sifes 3 1 wie Sz ¥ 0316 ¥ 07395 ppm (sitwa 0°339 wiwr/a
AT YU FFTAT T =T | 93 gF dagar (1968) F T T el fafeat § g a9
faarm it A 07142 ¥ 0°678 siwy/agersria (sitag 0375 wiar /@A) 3@ g | a9
e 1 it wme fafgai % 0°0158 § 0.0316 siw/awaeiar (stew 0.0245 siqy awweia)
TAT SEtE gArAl F 0 0237 ¥ 070427 ppm (sraq 0°0395 sig/aw waiw) @ ¥ | @y
ST TS GIrAT § Al Jarfrad w1 1479, #i% sz fafgat § gor &0 7-29 i sror
A F s W3 wh ag fow dar & o at fafgat & el gy 1 e
STq AT R AT Aga ww & FAi wre GafEat ¥ owex yufaw w5 oved wew
07079 siwr/z@ateriar qrat wiv & 1

T TR Ag AT g § 6 wegm Fafgal a1 dxfmw % wen F s 0w qwea
farfgat &7 #1fe ¥ var o wwar g wifs S (1955) ¥ wmEr e 71 stfwia awA
fafgai & 071 & 2:0 ppm = Frfraw arar sar & 1
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5 U AR AA-TFST THIHTI & AT & WIT qAT
AFA™ *F qEaT |
Ao qHo T FAT o gto AT
nfom fawm, swgEe fEmafremm, wREeE

[ greg-ag 7, 1969 ]
ari

T MEIAT FT IIH JLH O A7 IT AT-TFEH GHIHTA & AT BT AT TAT HEATH
FT fAhea® A SRE FIT g SwF 57, T g 5 aifawae g D=—001 &
o fazr war & AT fodlg SRW 5 U A IT-TRA gHiER@ F geqransd g b ¥ gaw
gz & fa¥ (i) == Afe, qar (i) g¥m Afe F1 afewag faawr [T

Abstract

On mass and radius of the star of the Lane-Emden equation of index 5.
By R. S. Gupta and J.P. Sharma, Department of Mathematics, University of
Allahabad, Allahabad.

The object of this paper is first to present an approximate value of the mass
and radius of the star of Lane-Emden equation of index 5 for which the numerical
solution of the said equation in a tabular form for the value of D equal to—0-01 has
been given; and second to give an account of the errors: (i) truncation error, and
(i1) accumulation error in a tabular form for each step in the numerical solution of
the Lane-Emden equation of index 5.1

1. fqum s@w: 5 9@ q@r ST-ues g

1d dé
2 az(f” ) =" M
Fg T (FRAT FT WY TAT TR FT T TGK) F T ST 2

a2 y
a?f=1~z(l-z‘) ()



20 Ao THo TCIT JAT Fo Fro Fral

T FIGT &, TG IT _
Lmtmets 0=(3) =ty (3)
afFe (2) #Y Joaw guaEr ¥
22 28 '
s 2045 12] (4)

e T 8, et 9% D gavar #7 o w9d geqr § | aEw (4) 1 g, @ifaq 9@ F,
D=0gqr D= 75 & fa¥ s e’ six sfaeqat g fearsw %0 81D &
TR ag A, faad faY admeg (4) o o ¥ 9z oaad AR ol 9t & uE
& 34T 8, TEHAT

' 144D2—1< 0 (5)
¥ fafga &1 uwedt & ¥ wfiweor (4) F7 2 e (0, v2) § wwor w37 & foar
AT g | D & gak ugd oW ¥ fay (D=0 guar D= 75 F ufafy®), qar fF aw=3@x
(1939) & #gr g, adre (4) F Tose g9 57 Aftaa 781 fT@rs 93ar, 3qay g0 gears
g F1 gt fafy &) @ew o § | gre & F ofvarega o wwl F lark F frwzawm wiw
AR AgeqT ey #1 2foe & 5 wrg 190 A9-UHEST sAFWT F1 gA-gq D=—001 & faz
fear & 1 sgiv Feafafaa ofwgm

247901 <R_ g0 <25°0482 (6)
T

. 5/2

%‘ﬁé%ﬁ;)[ * 62955] et <Mo-00 < G5 (am)
e 6, Sgt 9T R @i} & qgeqrd HIX M aR F Wi H I 539 &, WL gER g%
T o e § oran B aeer g fafed gew § § 1 9xeg wwraERr awe #r s
Stogg W g, (6) Far (7) ofugrEt £1 @@eTaF €74  af #WifFE ow G ¥ de
g1 T FAfeat (i) gaw qf (i) Fwr 7fE, @tz (i) e me qfe FF | whE, ga @
# sftaweqr 7 oAt ' grr & v ofigew ¥ ow@s 93 F Y, gW owega@ avwey
F39 999 &1 AfeAl F1 Ieerw ARAN 1 F F70 € | TG qF  UITE A6 Al T AA , A7
IR IT T & fa¥ agg & &9 wgeaqw g | swfay  (6) =iz (7) ofcarat § gcals agr-
qar @1 F fod gw A # warata ffw [6, § 8°8] &Y wgrmar whiwwm (4) wr
HETEHE &7 & g F3 & 7 4y § AR owe¥rs og ¥ fad afiwerm arai 2 § fegra mar g

2. D=-001 & for afedt =1 vovrm :
dz

1/2
ar frar F(0,2)= i[2D+ 12] =7

25'05(6/:)5/2[ 53,220 ] 7
é E“E]

T GHIHTW FT FAIA: £ AT 2 & GO F naEFAT FH I, T/



5 qrd qrer AT-UFST THFWT F qIE F WX aAT AZATT & ey § 21

Fo=0 @ F=-i% (1~z4)[2p+if_f_‘;]'”2 o
ST 21T & | §aT AR Mk (6=1,2,3, ...n), ¢ MT 2 F @ A F 7, g
‘ e = (1 =2 B
gTXT =A% FT ST § F@F 9% 2= iii e ) R S 1
(i= 1, 2, 3,.., n.) F1 afiwa § vow 92 % o7, g :
14+hk; = 1HAF, w0
EIT T R & Sy K = el Gl ,i=1,2,3, . n 1 gaT A AR wAfErT

0z;
e & Feqw 919 T FIF F AT, g AT GHIHT

€1 =(1+hK})e;+h%a;14 (11)

F ST faa qfz e (=1, 2, 3,.-,n) = qmar 7 F T Fq 3 1 afwaq mwy
13 fammdr & £ 1

D=—001 a1
Afeat
¢ 22 Y--RF, €

050 —379+1 x 10 - 1-3343 5791 104
000 0000 % 104 1:0000 006°0 x 10~
—0°50 144-6 % 10-¢ 08332 144°6 X 10
—1:0 1661 x 10~ 07574 9756 19-4
—1°50 146.0 X 10" 07107 341°8 . 10~
—2°00 120°9 x 104 06492 342-8x 104
—250 101°3 x 10 03775 2307 % 10~
—300 89:0 x 104 0:2823 1541 10"+
—3:10 566 x 104 0°1300 76'6 % 10~4
—3-20 317 x 10-4 0:0277 404 x 10~
—3:21 296 104 0:0267 305 % 10-4
—322 . 28:5x10-4 qfenfara 7&F fear ST gwar 28'5x 104

™ gAX AT gw, t=—322 & ¥, 28'50X 107 &; ok zmfd zaw gz T
. dz
$==-3-22 gy ‘2860 g, [6, gHrFw 8'32] | 3H THFR Tyt A v & F@F 9 }Tj



22 7o THo ICAT TAT o o Tl

FreqfrF 1 o0, ZW ¢ AT 2 F T AR %fi—-ri'r% F ST WY A AT FI G § AL AR
% wgearg &1 frweaw WA SN gEar ¥ frew wwar § | F7E W z T OAE AW
ST AT FH HT T F GHAT &, TCg 5% oy afcwAT § At ;1 weqr Ferr TRy
Fifs 9T M AR AT I” F foiy T @A & | XY W 9% e £ TEII T FH
T ST HHT Y AT AT T T 97 gawE w0 ST @eT snitse aftarmm & e
wfs w14 FIAT G0 | WA qg=mﬁr@fﬁm€wgm%f%mar%faﬁ gw AT g
T (6> § 8-8, gurEm (8°4) |
, Zi+1=zi+%h[F(0’ 2i) +F(zi+1)] (12)
FT I F2 |
3. p=-—0'01 & folr deawww g« ¢
= (4) %1 7w dre € o fi e et
2=1; B (20431 @t 10 (13)
FT Fee FIAT & |
T =0, 5T 2o=1, a7 @wiwTy (8:4) [6]FT AFFTW FW W . F fa
R I 21y 215 200 Bare - > 10 OF, &M@ ¢ & faew ey w1050, {=—050,
ty=—1-00, ty=—1'50," - * "¢, &%, & ferdy Ty < & 1 ¢ F faew forea AT FT FAATT AT
% i, areqd ¥, 79 a1 9% fri s 5 § 0F g afcwed & Fror AT AT qE GFQ § o A6
fr %mfwﬂa’f@am eI b U NI 21 EFQ 5 A1 A ot | afone e

9 3 faar war & forerd £, 0 ﬁz—g_g%mmﬁ frfgT £ 1

D=—001 —
g
t z % ¢ 0 — Z:Z
0'50 11768 0324 06065 1-0690 1-366000
0.00 1-0000 0-383 1-0000 0-7073 0-624300
—050 08170 0-349 16487 04499 0252800
—1:00 06562 0-286 9-7188 0-2823 0-104600
—1-50 05314 5220 44817 01774 0-036200
—9:00 04351 0'164 7-3891  0-1132 0016900
—9:50 0-3653 0115 12:1820 00740  0-004950

—300 03188 0073 20:0850 00502 0-001823



5 q1q ard FT-UFST TUIHIW F @ F HIT AGT ASSATE F qeaey § 23

‘ z =3 ¢ o -
—3-10 0-3114 0065 922:1980 0-0467 0-001494
—3-20 0°3049 0-046 245320 0-0435 0-001214
—391 03043 0055 247901 0-0432 0-001192
—3-22 03032 0054 250482 0-0428 0-001160
—3-42 02938 0-040  30-5942 00376 0:000781
—362 0-2874 0:024  37-3678 00332 0°000519
—3-72 02853 0-017 412978 0-0314 0-000425
— 382 0-2839 0010 456412 00297 0-000394
—3-87 0-2835 0007  47-9917 0-0289 0-000316
—391 0-2833 0-005 49-9216 0-0284 0-000294
—3-93 0°2832 0-003 50-9608 0:0028 6-000089
—3-94 028317 areafas 514804 0-00279 0-000085
—395 0-28314 FreThrE

It 2, REfra D % s wiw ¥ fad, whe HAr B ¥ | D] 3gar g, 4,=-3"95

9T ‘;'—f Freqfa® g STar e | AT 15— —3-94 I, 372 angfas g (e f5 qgar & e

frar AT ) @ fF 0 FT WA AT & QT F | qA T £,,=—395 ug, §=52"0000 |
= TFR 29 g Fe MFER & fF a-uae (5 urw a) aWE F R w7 geAT

I & AGHAT

51:4804 < R._q.9,<<52:0000 (14)
Y Fgse F]T | n=5 ¥ fa¥, wx-ng=w ¥ gy 2, wig 72]
G2/ (4mm) , oI d;12
= (6K sin~ M [ 53/2‘155]&&21 (15)
2 | weiFat (14) =i (15) v ow # T 9%, 3% [EE ¥
51.48(6]{)5/2 d6.12 52'00(6]()512 _ é_ej 4
Gs/z\/(4w)‘“[—§alzgf] =§1<M2—o-o1<"G5/z\/(4w)' [ g2 € ]2*51 (16)

w3 & | afarm (15) qar (16) s afcqra (6) six (7) F wfeafoq &7
HANAT-TA

sft Yo dro zral gfrax i T Ry oy 3 fasefaenea wgE@ WA @
sy & AT |
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W THo QT TAT F o 4o FAT

fRaw

=frareaa, THe AT AAT Yo Fo | AT o HE AXo, 2(2), 32-34,
JeERER, o | An Introduction to the Study of Stellar

Structure, 1939, meam 4.
TR, To | fao wato feqyo, 1883, Jo 427,
HTEqd, qHo | gedifso W o, 1962, 136, 680,
AT, THo | T @0 €20, 1966, 34, 19,
FF, AL THo | Numerical Analysis, d&afge 95w+,

a‘z\tn%, 1957, geamm 8.
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SIS GITIAT & FAT & AT HT (6TAAT

FEOIGIEY
aEd faaw, sam fasafanaa soEEe
T '
THST AT A

vt fra, agn fefmem st (waw fasafeensm) semmE
I

Yifean $9T 4T ARSI WarEal () @7 e ¥ IT a9 rarqar ¥W A Y
wEGIfTE QTR ¥ qgEar ¥ guw T RAT T |97 51 I@ w1 gy w35
FHIFAITT JAT AIGHIFT A THISF  J169 FAT 797 | GHFT 92 & 918 et 50 o
TAT 59 7T TA] A oW R qar 7T Af9e g¥ex gATRY &9 e 9% wifaw e
g F TWNFHT § T9F F AT TAT| ITHT {IGAFQ THT AT AT GCAT 1T FT
At g feafa nw 0°899, aifafews seer 6:069, fafeftes wwar 15 489, afrs
e 34229, et we 667 i AT wrw 361669 i sufewad www gf

Abstract

The study of the oil of Oriza Sativa Waste. By Krishna Bahadur, Chemis-

try Department, and Ramji Lal Srivastava, Chemistry Department, Eving Chrichtian
College, University of Allahabad, Allahabad.

The oriza sativa husk oil was extracted with petroleum ether (60:80). Phos-
pholipids were separated from the oil by adding acetone. Then the extracted oil
was saponified. The unsaponifiable matter was removed by dissolving it in ether.
The saponifiable matter was treated with dilute hydrochloric acid and the liberated
fatty acids were extracted with ether. The fatty acids were separated into solid and
liquid fractions and they were converted into methyl esters which were separated
mnto different fractions by means of fractional distillation under reduced pressure.
The saponification and iodine values of each fractions was determined and by calcu
lation the presence of stearic acid 0:899%,, Palmitic acid 6-069, Myristic acid 15-489,

lauric acid 34229, linoleic acid 6°69/, and oleic acid 36:669, were obtained.
AP4
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Oriza Sativa & ﬂ'iﬂ' Fd aa HT ALYYT

qrgl § = & gtzr w4 W WA TEAT an I ot F et W §
AT S g AR d wra: s ¥ @ owm Bear wmar ) ferdr mAmTRse
(Hippophae Rhamnoides) & g & 39, ¥« qur =fora st gaeaw (Cratae-
gus-oxycanthus) # g a7 graw ¥ W Jw fwrar AT g 1 oWMa F qwEl
AT EAT 8 5 i &Y wwer § 59 erszrwaa?r aFgr F 29, & famw g arg qo
g A yfEEt & o e 29, W 2059, Fw osma Ry o ) ag uF fewe fawa g fF
aEw & Fam 19, a7 awramaﬁ“mgﬁﬁ 2% T g strar & | el & fgwat § Areng
AT g frArT @ #7 awwraEr S ¥ A ST T 9 § ) 39 § wrawfafre
FEREE, AT AT gewifaiie ¥ 9 § q@Or I ¥ gy AWl F e A
AT R S | g %wa%%%mirfwfav ATaE FrAGiere fremr § o afeass &
q=get F1 gfg wLaT B 1 AT ¥ frefiT ot o g, St wwa AT & BT FeEl 9%
frratar <@ € e s w & WA w H wAF g ¥ AUE I § 1 agh g
ERT I F 3w F Jw F wrgAigd Wi § 11, Suraiarfenie@ T g, tﬁﬁﬂ‘ﬁ'

v, FTRE T B A

SR

U AT 3t (Oriza sativa husk) # wree § ¥y IQfmesr $a3 & o o
SoAE & I 18 9% qF fewea froar | dfraw £a% W I@ g AT AAT SWEHT ;G
TR ¥ q A Yo Sorw mewT fRar AT | 39 ¥ W WTEAT ¥ A g & e gad
gt e T A afer ¥ wv g waear ¥ g o | 39 § g@Er 15 gAr -
T S FT VTV G faar ey wF Sv@ qerd wew gur Wy wrgwtafe ((19°19 )
a7 | ST WFEIge Yortge § =T | g Wi ¥ Afafrw qur agesste g & fawfe
TE g4 |

ST fafyy Ay T #T gg FT 39F7T WHAMF g9 TG HE I AGAHAT

g&gr > 145-30, st gear’ 59°06, sew gerr 18-58 5 dgaT gear 64°37 qun

TR A (150 ama) 1 F53 Tewrafas wifeed qremr & ary g9 Hrgv“rm ferar
qaT FETgAET T (18:50%) &y $av § oy F7 s w1 far

qrEAwT TEr

Errga"’rm a@rd & faead A1 o & ary frenfed 37 § Rred B a= gon -
TG JA19 (9% &1 T | TATHA GGH F 5 A7 BFAT 7 aTISIiE W ¥ @i wrs
TE e FereaET S A AT L qAT T QAFHR FIG GIRT GAF FT G
qFLAT qHT AR @0 Afeaw gede iaw $93 F7 gaTar | $9T F A5 F7 q794T
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FTH ST FY FAT F< fqr g q@r weAr &1 yw Fear (64°379,) AFT IAIEL gE€AT
255 T WA gear 32703 s fear T o

feaedmr (Twitchell) ¥ ¥ @y Yewrger ° fafy gror o=l A1 3w =ik 29 3|0
et § g fear S s 209, #R 809, I 1 3 a9 e i Argaree gear 195,
A gear 30780 i ArgAtERw geard 2877 €7 |\ g7 qWr AT ATGHIH HEAT
28883, mridiT gear 53720 X GrgAtHwy gears 195°50 s & 7% |

5 qYT AT R/ AeqYqA

8 IR 59 q9T HF AFT A9y X qraw (Mothram) fafyy grer (4) aRfraw 9%
=TS g7 ATRNF W far frad wereasy st8 gragred feafiw aw (wamis 169-170°),
qrET T | 5EY g freed freerr R gal el s S o § SatE Al e
QUIET § AT § 1

Rfaer FeaT w1 TAMT ¢ ZF I WA F AR YA AAT UEHER T GRGIFANCR 76T
TG ¥ TR FRAT QT 59 A9 S F7 29d ard 24 5 aw feeed BRar ) ged difeaw
FEME 91T SFF Ao g fearar | ey wwigdsd g@ @ wd aifead sy §
afiafaa &t g | 57 o o ¥ FE AT AET Sifeaw gaU g AT A qun aF W
& Afae Seex 1 gear sy 11°8195 i 4t )

SEFT AITF HiGaw, FAR T [T FgEAT § 5 W Hro @ qAT 10° Jo g0
QA F AL G AT SO Q4% F A7 AT AT T A FIGABLY F&4AT HI3
AR F&AT AT &1 S fre anfey § safaa § )

a1
AT ATTHA WL () QIgATH L AL
(/0 7o) ‘ qeqtF Siz
1 155-165 21230 22650 3000
2 165-175 2-5485 24500 . 45-00
3 175-185 2:7216 25600 4850
4

185-195 44264 274-87 52-20

srEaT ¥ ase jfae $eer=0-1449 a5y

STEIF W F 797 Hret & see7 a7 wlawa war q@r o a1 g ﬂ'l"ﬂlﬁ QAT
grur i fear s arfol 2 7 safwa g0 ‘ :
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9191 8.c¢ 818%F 00FE.T S 1 K R &
T 699 686 7 1006 0000 ¢ 18660 €
" 10 eLs9 L80s "t 69310 89605 LL¥G. 2
306 16.65  £8.53 - oEeo0 y1%e. 9Le ‘T

krwwwﬁ.ﬁw»,m wrww,wﬁ .
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glee Yt 088 Y 6GS1.0 HOLG.T 1003 ¥
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b2y SRplh ERadh] sl kbl Sk BRI bRl Rk bk
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BRRB L bk bipb-b3
7 AR2lb



HTLEHAT GETZAT F EH I F7 TAAT 29

3 S FT AT , .

i Fmrav (7°9 mw) w1 ¥ Seex S§Y wwiT F9mT g yER fFoge awr
e 1 Afe $eeX ITRTIAT 97 1 675 HYo Wo Fqrg qx THwT AifwF A fFar o<
10° o Fo JIIFA F AL I AT IWISFHT A TIF FT (AT T47 3737 AT dear
I FAET gt s Fr. Sy anfegy 3 ¥ wafwa & .

arfeot 4
THS St e Ffaer Seex BIECiEEey) AAEH
(Fo Fo) FT WX (ATT) geat® Fe
1 150-160 1:0832 999:00 44°20
2 160-170 3-1704 235-80 3810
3 170-180 1'0288 27400 33-20
4 180-g9% 26176 284-20 28-00

reae ¥ wo¢ Afge e F arar=0-1000 I+

TEAF GATS F FGT el & S8 71 Ffawd A1 7w 797 ween 7 wlymwa aar
qqAT g T v S arfet (3) § yafFma g oo

TR TR STATE TAWT F HAILT 97 AT G0 T et & fospr a1 wferrar
Taew Frar fear sy arfeay (5) # wafwra g1

arfeeit 5

e wedl & s &1 gyime gyeq

v FT feeafr afafes fufefees 1w CiEIEIED qIATF

SIE T T e o e e
s 089 9'06 1548 34-22 667 3668
T

g I § GRAA TG 9 q AT AT F |t F 7 F 11 o mvariren <feny-
WO ATHE AT 918 far a1 oY 98 & 9gaqW § | A9 & qErgArEa AT gy
HiaF e F FTW THHT STANT ITLRT I T8 7T § fFar s @ahar | o
AT ¥ BEfAF FArA AT FTAIEEA W Hfas qrar & oarq &6y 7 9263 § 1 T F 30 ¥ wra-
wifafre a7 sfvaa @ oftw @ F Fw g@F e fawfaw o w38 ¥ 8 awar



30 AT T AT AT HraAreqa
% A ¥ wrgEa W X feafs, wiiefes, fafifes, wife, didtfas At 2t

ara &y st @ € )

1. Yo wfFa wraae |

2, g0 Fo GIEHIY, STo A
lgar' %g'fnr I
3. ez, o |

4. ge8, o wF A, To |

5. FreEwe |
6. JHTZYA, S0 THo !

7. =@

fam

o g4, 1937, 2, 47

wo fafmm @z afeo @rmgal, 1957, 56,
1451.

WiHo TFgo &fHo 1921, 13, 806.

The Examination of Hydro Carbon oils
and Saponifiable Fats and Waxes, SqH
e, 1915, 9o 343.

Ho o Fo HATo wWo, 1879; 18, 199.

“Vegitative fats and oils” st dfawa
daEd, AR aas gieaw, e,
1943, 389.

geitadma, meifaas, wiedaT dfaeey,
“Methods for analysis’’ 1925, 287.
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gafean sE@saEaEe #1 ofye-1-afas gdagsEEs
qAT TEASE & wrA wAfwfwrad

QHo gad, T¥o GHo M= Q9T Ao THo FT
@A faam, Wagy fAaafaaem, Sage

[streq—fegwere 16, 1968]
i

wafan sreasarERETEe F gy ufha- 1t tEeERe qur stehem At fafie
A sgaral ¥ ey agen g fow arfEEl (Mie=ufe-1afe t@etee
qT TTEHEE) T gAiaw F fafyd sEEeiee fets sgeast F @y @y g fwar
2| 9 3 ufae-l-Afye gdi@gEde sgeasl A JAAT  SgEAT™ F g1 TR R
TAT AT SAFT FIZHITITRT T JAAF YA QY & g0 I &0 )y qraw 4w |
ffirg strgaTarERY qar sgerE  SgRaw asa § fawg @ 9% | wgwR freegal ¥ ag

T g7 & i T FT gF a5 ¥ A FgHr g |

Abstract

Reactions of samarium isopropoxide with ethyl-1-methyl acetoacetate
and dimedone. By M. Hasan, S.N. Misra and R. N. Kapoor, Chemical Labora-
tories, University of Jodhpur.

Anhydrous triligands (lig=ethyl-1-methyl acetoacetate and dimedone) along with
mixed ispropoxy ligand derivatives of samarium have been prepared for the first time
by reacting samarium isopropoxide with ethyl-1-methyl acetoactate and dimedone
in different molar ratios. The ethyl-1-methyl acetoacetate derivatives were found
to interchange their isopropoxy group with tertiary butoxide group when treated

with tertiary butanol. The mixed isopropoxy and butoxy derivatives were found
to be soluble in benzene. Molecular weight determinations showed them to be poly-

meric in boiling benzene.

FAMAT F P-SrsARAT U3 P-HIERTST g@H] F WA T TEIRET § A FY Fm
ST & L9 gl F A wifew & - 1-afre SR qa STeReT g A
R g : o .
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@ SETET FrERTREE qar oire-1-ifye Y ue srgher (5,5 sTE-
Yo 1, S-areaRRe srim) ¥ fafew wiee wgard ¥ T e ¥ wfafmg
#7785 TE A1 ¥ SOHET TG Y | g9 e Sm (OP)g-(lig)y wawIX FAIRTF ST
g | e gerEt ¥ faeerey F e 9 w1 wlbRn 71 fEitea [ FTC SRR
farT T ST €

Sm(OP,f);-+x lig.—>Sm(OP,j5_y(lig.) x4 P, OH

(et lig.=ufa=r-1-7fa= Qﬂﬁaﬁaﬁé‘a AT 5-5  sraAfue-l, 3-aTEEAIRET
JIEH )

g a9 & guiafy ¥ swfaw & @@r qun srg skyenfod ufoae-1-afae
rrEEE st @) egfen UeRigd & wra Gebrge-uwaer  afwlemt ¥ @ g

SyeTTES oge ffhT @y A1 gl faf st & w1 g wfalrt Ay freife
FvERaT TN AF e o g g i—

(OP,),Sm(E~1Me acac)+Bu'OH—(OBu’),(Sm(E.Me acac) + 2 P;/OH
ey

(OP,))Sm(E—1 Me acac),+Bu’OH--(OBu") Sm(E.Me acac),-|-P,/OH
arfas

ufaa—1afaw QERITERE syead gew dig freedm W § S oW & weafys
fovr € fifeg STEAST Sgas YATET X F T A A09 g S ast F wvA: fordvw 1 o
= AT &7 Tl F@ F1 3 R v at ¥ faafeq @ oo

WY gfrer-1-afa GEECERe Raw 13 ArgEEOTEEES AR ST R
T H O (FIAVFHHSA:) F4AT T A § qg G907 A T50 FFeg qq et

gree g™ feas & ®7 W Wrg T Sy & gIAT AT TEHISS AUl F BT
qeag |

HIAT STEE IR OF A Ty qfe—1-Afae gfdedie sgaw e &
&7 § 918 g¥ | T geyrfag gx=ar freAifea 1 awdt @ foed doprR agEl &
ST 9T S SHREA FSEHTaE] & qra Jgafeaa g
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i
m/’ e o
( S N\, /)
T \\ // N

Where & =OPF OF 084

sief R=OP! a1 OBu". ,
fee Wt weg gYmAm, fSaw wfaw #y mﬁrﬁ geqr 6 § wfas I aFr &,
FeEaTaa § |

araufa—1-Afre QeI ageae fet ST AT S FEA FAAT

rit gt Y w1y weewad Rrte A & ARSI TR g Fgafea g E 1 feg
o N fewifea s<=mT A gmaar sfag T8 S

G/_\o /0/70 .
N\, =
i

wgt foist & Ao oy qig 9w & faw dr o wwd ((sfaew ) @
FAFLIT IS FIA § TG

\ / c cHy
N T

APS
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T ATERTTES A ofa-R WS G S ¥ arg w35
TRNTRRT
Sr?frrrar'zraa?r fafazrr, srﬁmvras aaTr ar—@rﬁraa firfarart EFEFFQH 1456 f‘a'ﬁrzr‘r %
E‘ITFT & T’@T TEEL

qfua—l-ﬁﬁm qﬁﬁﬁvﬁa &F T awﬁwq AZRISNITFATLS fr aﬁfm 1:2°
qﬁrsr-l -Hfyw TEIgERe (0°94689r0) #r wnfkaw wrgguTREE (1°07359T0)
& gty faar av ssmddt sl s 75 wfafar feg w7 gt @ ¥ o
3<% 97 g% EAlfEd fFar wr qar s aEEdae ¥ i ofvdiae wy 72-80° F
ATTEHRT F far T | ogw Aifw # ggifad T & wewla g a97 | 59y OF geh
qier < i freesy St (1.58 gro) wig gHr St Fo ¥ faer o |

wrg : CREET ¥ SRR 0038 gro | s 5 &7 wyer & far 07393 wryo
FT HIFIFHAT EIT | ‘
- s@ : Sm, 30°09,, w1440,
qﬁ:qﬁla : Sm(OPrf) (C,H,,0,), & f¥ Sm, 30°329/ o T 496,

ufe—1-Rfyer qaﬁa‘rq%ﬁaz A0 SITHT & QT A zrfwﬁrmu T 1o#
g

2. gAfw #Er mzasiaEE Tz ofaa-1-Rfaw Qa’tz‘ﬁi{u’raz q1 getaw s
& weg mhufean

wafeas MAETERaEET srEufaa--afaq g@igEee (1°2038 g10) & Fofiw
faera & sydarer (wfyr) faemar o

sfafrar fesw 1 oF wv7 F A1 5-6 T2 qF azwariya fear Tar ) 5|y ofa-
1T 77 TRT § THA § T ST I favd ged fer I F1 Brsesy srg (1081 gro)
sra & T ar wfuw s w1 swefaa w7 fear qar )

TF A ¢ fmatere § smegsndare (0022 gre) F qA: warqw & fag 00220 170
T TTRIFAT Zrat § L

™ : Sm, 2909, HAHTI, 1515
qferfare : Sm(OBu) (C;H,;03) & fad Sm, 29:489 AR 510,
z=7 fafr afafrad e 2 ¥ aradeg §1
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 rewi ¥ ¥ O (o ga) A1 Yo wHe ;e Ao ¥ W grgha wE g% forad

o ¥l § 1 e frafyarad & St ATTo o FgTrT &1 iy frwa o g

¥ o g Sy frafaaras ¥ w@ad fE § Ae ST Are dro FgT A Fha-
a0 9T FE ¥ ¥ g wemarE & €0

fadw
1. gger dto gao qAT FIX Ao THo | THO AW FT Jzew, 1965, 10, 116;
wafeaa siv ¥f|o, 1965, 44, 1369;
m@o o dfio 1967, 20, 685,
2. g, Ao o, fasT, THo TA© zfigam o« Hfwo, 1965,3,525;1967,5,372.
aar fas, o wHe |
3. g, THo, FATX, Ho g firar, To  To AfRo "o st (qamnd) (1968),
qo |
4, Fef, S0 o, EHW, THo THo To, o Hfwo ®raro, 1950,3450.
qAT ATEAT, TGO |
5. JgLAT, ;Ao Hio | s+ ghieaa &fwo @, 1954,31,904,

6. @, dro Tyo, fANT, THe uAo AT  HfHo TU¥ FoswE, 1965,382,
FIL, Ao THo |
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FTTHT AAT @i gt ® qeHwfaw e fafa g
TS T ATATHE (T3q qAT JQ F G0

g FAATCIET AT -
qTIX HT ATAA

g fog aar avwm A fawd
WA 3w o, g
[ sreq—smmea 19,1969 ]
qw

SEGA TTT | wFest qar @fis qarat ¥ afa ¥ Fremaa gg awwafes s fafy
7 ITE AT TAT 2 | IT GHET AT BT, AF] WA W@ faworarens 3@ & AT A
20A° &1 & qF arg gt §, T & e a3 aeaqatkas safvro s w1 wewa
o &7 ¥ frar war € | Gty F et gar @fe qxrdl § 9@ 9@ I #wF qeat &
safafy ¥ wara #1 Y alY F frewga o fawgEds  oeama fear g s B w
e grr atlr et qor fafe £ gasarntzar £ gi= 3 7€ § 1 fF gwSEw
¥ 1 seaifya fafy, soest am wfe geret § qfg F el arer act & safewror ¥
gaar T & qur =7 gardl Walw F fremww @ AT swew s9gw @i 0 ) a9
(W=T) ¥ Wt g9 waswl ¥ @ fG&fy g aty w1 fremwa ey @ 0

Abstract

Quantitative determination of copper in ores and minerals by atomic
absorption spectroscopy and study of inter-element absorption effect on
copper analysis. By Indra Pal Singh and Dharmendra Nath Vishnoi, Geological
Survey of India, Nagpur.

An atomic absorption method for determination of copper in ores and minerals
has been described. Inter-element interference effect on copper from all the ele-
ments whose spectral lines fall 20 A° on either side of 3247 A°, the analysis line of
copper, has been studied thoroughly. The interference effect on copper from various
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elements likely to be encountercd in common. coppcr ores and. m1nerals has also been
studied in detail. Dilution error and the reproducibility of the method have been
checked and found to be satisfactory. The proposed method has been found free
from extraneous element interference effects and is suitable for determination of cop-
per in ores and minerals. The same has been used for copper determination in certain
ores from Rajasthan. '

fawm swaw _
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& s=qaT §T &, At wreEar WAy 5 ¥ 20 sfiy s Wi | qiE A g qor ko
ST FIT FEAAEF TF JAT BFAT 41 | o FArewt & i f1 A 99 FTAT o
ST 3t T WFTL SAT F FER T I AERTQ A9 @ W©r a6 FEags a5 5
g ¥ AR A AT ST Y TE | FRIATEF 9 x| e v

Fe, Ni, Co, Mn, Pd, Sn, Zn, Pb, Te, Ti Sh, Si, Al, In, Cd, Pt, Ir, Rh,
Cr, B, Na, K, Ca, Mg, Ag, g1 Au 3§ qIWE

IT & gt 1 fEw g § S ey ¥ freww g3 % ar s deE ¥ ey
drFee QT I g T Yar & s fiee g § | 9fa F waewt qor aftsi 3
ST ATES T SANRTET § 97 g <2 § sa¥ wra: Pb, Sn, Zn, Si, Mg, Ca, Na, Al
K, Ni, Co, Fe gar Ti g sy &, qar M. L T. qreoft #1 2@ & 1q g & fF e ae
et @ fasdarens ar 3247A° & @ § ¥ g i< §, Ni, Co, Mn, Pd, Ir, Ti
Sb, Te, Fe, Cd, In, Cr, B,* Ta, Li, Tl, Os, La, Eu, Ru, Yt, Tm, Sm, Dy gar Tb.
TEIT AINAE § I9 G A1 F ol AT F AALH A T G 8 TAT IT JA&T F fore
T J@T0 frzanreas @ 3247A° & 20A° &y g 9 SHT AT A § saferao
FT A4 f6ar @7 € 1 3@ TANT § I9Y% qcAt & afawAw mwewyw & &y frafafaa
fafy = ¥ &g 7€ 31

TAF IF F AfF B fawd sqfrswaor 1 gewaT war v qreon 1§ faw aw war-
TATL A HT T F fawad 1 100 firefro w3 frar war frad qer &1 1000 wfy s v
arar fawaw fadr &% 1 g fawmw ¥ wa feror grr 10 ¥ 1000 50 wo  wTo
AW TAT FAAET T AT TAT FAF q@ F AT CFUF F SARIFAT T FOTAAT
ot | g AT a0fa q & 10 & 1000 o wo Wro & wAF st ¥ 2 firsfro freraw
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ater &0 10 5o 5o wro fraaT gw wrea frr WA & i 9 FAEE 9T F amm
qe A g1 atN T 8 fielto faergw ¥ 2 ficfio gy frar WX uw fiiw frerT Wy
FAT AT TAT T8 W ATAGT 7 SAAGIHOT FRAT TAT W IO aat ¥ qhab
fawaT ¥ Aawmew Y =7 fw FaaT ¥ gawww ¥ gEr 7 g @ foar AT &
T qAT A SIRART AT AT F wAwiOr 9T @y owwrT wgar 0 v 93 swA §

ferermar st T#T § 8 519 Spec. pure it muar G- R. st ¥ TAEAT B G 39 Y
# wa fpar AT g S Arw A W Ay

* T HIEAN ¥ Ta, Li, Eu, T1, Os, La gar z=x Rare earths & fyzeiqor 97
ST T TG FRar T qw T @
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T 1

o Fo qwE (GH ATTHIT T=HAT

aftfir 1 100 frsfro firerat & oft 2%

AT fgd T & qArAT

faRar T 1000 stfr srp T &
1. Fe 0 144 970 Fe, O; (Spec. pure)
2. Ni 0' 446 3o Ni SO,. 6 H, O (G.R.)
3. Co 0" 404 3ro Co Cl,. 6 H,O (A. R.)
4. Mn 0 288 3o K Mn Oy (A.R.)
5. Pd 0 267 -yyo (NH,), Pd Cl; (Spec.pure)
6. Sn 0° 190 370 SnCl,. 2H,0 (G. R.)
7. Zn 0 124 910 ZnO (G.R.) .
8. Ph 0" 108 3o PbO (A.R)
9. Te 0- 125 910 TeO, (Spec. pure)
10. Ti 0" 167 gro TiO, (Spec. purc)
11. Sh 0" 126 wo Sb,O, (Spec. pure)
12. Si 0 214 g0 Si0, (Crystals)
13. . In 0" 121 ro In, O, (Speé. pure)
14. Cd 0 114 910 CdO (Spec. pure)
15. Pt 0 228 gro (NH,), Pt Clg(Spec. pure)
16. Ir 0" 247 370 (N H,); It Clg. H,O ( 5, )
17. Rh 0 346 0 (NH,); RhCl,. 11H, O
i (Spec. pure)
18. Cr 0283 g0 K,Cr,0, (G.R.)
19. . B 0 881 o Na,B,0,. 10H,0 (G.R)
20, Na 0 254 g0 NaCl (G.R)
21.. K 0-191 370 KCl  (G.RY)
22. Ca 0" 140 370 CaO (G.R.)
23. Mg 0° 166 3o "MgO  (G.R)
24, Ag 04157 w0 Ag NO; (G.R.)
25. Au 0" 181 g0 NH, Au. Cl, (Spec. pure)
2. Al I' 167 370 Al (S O,),. 16 H,0 (A.R))
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et #1 fawew

ZaoT, qTI AT AT ¥ GAG TeArfa g fafaat? & fawr st F frwwr
¥ o s 8, Favad ¥ fawew faea § oA &7 T g

et 2

afy & qorfas ggmwa g3 Fe, Ni, Co, Mn, Pd, Sn, Ca, Mg,
Al, Zn, Pd, Te, Ti, Sb, Si, In, Gd, Pt, Ir, Rh, Cr, B,
Na, K, Ag, qar Au F sFfqsaor SWTa 1 AT

aeq fygsr  qfvomt faaaa gea fawr  afeonEt fFaEaw
EiGEL ¥ weqqard whiga safewwor ¥ wemmerd sfama
oI qET T ATAT AW qEFYT T & HIAT L ERLL
fFaT war feaT =T
Fe 0 gosronro (f7o fio) 6.0 Ni 0 gogoure (f7o fo) 6.0
10 SoyowTo 6.0 10 go wo WTO 6.0
20 " 6.0 20 " 6.0
100 6.0 100 » 6.0
200 . 6.0 200 . 6.0
Co 0 woxowro (frofiyo) 6.0 Mn 0 (fqofqo)wostouro 5.3
10 go yo HTO 6.0 10 go go W0 5.5
20 6.0 20 » 5.5
100 6.0 100 ” 5.5
200 ,, 6.0 200 N 5.5
Pd 0 (ﬁoﬁ'o)q‘oq‘omo 6.0 Sn 4] (fﬂ'oﬁo);{‘oﬂ'omo 6.0
10 go 5o wTo 6.0 10 go o ¥qT0 6.0
20 6.0 20 » 6.0
100 6.0 100 » 6.0
200 6.0 200 . 6.0
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e fog®T qf ot faeme a@ fagsr  afvordy feg
e ¥ oeggerd e gfowa gl ¥ geggd g gfdad
TEqAT & ATAT qIWET T & AT CERIL L
feat W T foaT TIT
Zn 0 (ﬁ[oﬁ'o)ﬂ'o!{o'&]’[o 5.5 Pb 0 (fqoﬁo)HOQomo 6.0
10 JoJoHTo 55 10 JoJoyTe 6.0
20 . 5.5 20 . 6.0
100 . 5.5 100 . 6.0
200 ” 55 200 . 60
Te 0 (frofyo)sosronre 3.5 Ti 0 (fqofyo)woyoqre 6.0
10 JoJgoHTo 5.5 10 FoFoNTo 6.0
20 o 5.5 20 " 6.0
100 N 5.5 100 . 6.0
200 » 5.5 200 ” 6.6
Sb 0 (ﬁ‘oﬁ'o)!{oqomo 5.0 Si 0 v-(ﬁ]‘ofa'o)sros[omo 5.0
10 o Fo HTo 5.0 10 Yo o HTo 3.0
20 " 5.0 20 " 5.0
100 . 5.0 100 . 5.0
200 » 5.0 200 " 5.0
In 0 " 6.0 cd 0 , 5.0
10 ” 6.0 10 . 5.0
20 " 6.0 20 " 5.0
100 . 6.0 100 ) 5.0
200 » 6.0 200 » 5.0
Al 0 ’s 6.0 Pt 0 » 6.5
10 » 6.0 10 » 6.5
20 ” 6.0 20 . 6.5
100 » 6.0 100 » 6.5
200 ' 6.0 200 ’ 6.5
Ir 0 N 6.0 Rh 0 » 5.5
10 ' 6.0 10 " 5.5
20 . 6.0 20 . 5.5
100 . 6.0 100 . 5.5
200 " 6.0 200 5.5
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g frasr  afcondt freem . qcd fager oo e
ooty ¥ owemmAediaa L wiwwo o safgwww . Heosmmd g ke
TEqTT & qEAT RS TR F qET Y
- feFmT w@r D [ERiiey ‘ }
. . .‘“ f o . v‘ v (P
Cr 0 »(ﬁfof‘a'o)s‘roﬂ'o'qlo 5.5 ~. B 0 (fﬁ‘oﬁ'o ) godre 9.5
10 go wo:¥To 5.5 : 10 g0 gou¥To 5.5
20 y 5.5 20 .. . 5.5
00, 5.5 100 o, 5.5
200 -, " 5.5 2000, 5.5
Na 0 vy 5.5 K 0. , . 6.0
: 10 by 5.5 : 10, - 6.0
20 ” 5.5 . 20 , b " 6.0
100 . 5.5 100 " 6.0
200 e 3.5 : 2000, 6.0
Ca o, 6.0 Mg G 6.0
10 . 9.0 10 _— 6.0
20 . 6.0 . 20 . 6.0
100 » 6.0 100 . 6.0
200 . 6.0 LG 200, 6.0
Ag 0o . 5.5 Au 0., 5.5
10 » 5.5 o 10 » 5.5
20, o 5.5 L 20.. oo 5.5
| 100 ” 5.5 100 » 5.5
v 200 ’s " B5 200 " 5.5
awat 3 () ‘ ‘
=ramt § qid &0 freege
gatie faegsr & afd Fr.amEr afqra sraorhaor
50 o Fo e 45
- 100 . ,, ot LT
150 « 5, L1005
200 ,, 135
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W@ _3 ‘(T“').

e S fiaTT s faerae & qier &7 937 wgred N oty
FEqT ARG (FTHaRE % gI) U F Av=i
I/B -1'/2 ‘ “11'5. . ‘ 16'5’“;]‘0;[0'&[']'0 ., 330 g'os‘ro.w"rko
2/B . . . - .111-0 - 160, | 160 »
3/B 1 90 125, 125,
4/B 1/4 © 95 " 135, 540 ,,
5/B 1/2 L 75 1000, 200 ,, -
6/B 1 70 95 95
7/B 12 - 85 115 230,
8/B 12 80 110, 220 ,,
9/B 1 Y60 75~ 75,
10/B 1/2 95 f 135, 270 ,, -+
11/B 1,2 S 115 165, 330 ,,
12/B 1/4 90 ' 125 - 500
R 4

aafasor fe £ @i

e

wo fo W A mafweni a1 faew Haw o afy 2 fiied A

i Yy " TATT fwar g oA
] . .

1. 10,000 o o ¥Wro 1000 © 10 Fe Fo T 10 3o o wre
2. 5,000 » 1000 5 ’ 5

(" — A Co
3. 10,000 » 2000 5 o 5 T

B |
4. 10,000 . 500 20 20 .
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I 5
ARG AT
Tt 1/B 2/B 3/B
Fo & wiwma aty &) fafwa wfea afy Fr s wfawa GIC S
TAMGW TS AT AW TE A ACAT FIAME FHT T AAT
JoFoHTo F SoFoqTo H Fogoio F
1 11'5 16'5 11-0 160 9:0 12.5
2 11°5 16°5 11°0 160 90 12'5
3 11.5 16'5 11°0 160 90 12°5
4 11'5 16°5 11°0 16°0 90 12°5
5 11°5 16'5 11°0 160 90 125
6 11°5 16'5 11°0 160 90 12:5
7 11°5 16'5 11-0 16°Q 9:0 12.5
8 11'5 16°5 11-0 16°0 90 125
9 11'5 16°5 11:0 160 90 125
10 11°5 16°5 11-0 160 9.0 12°5
qran 6
Fe, Al, Mg, Ca, Si qa1 Na & sifqe w1on g130 i & safassaor a3 s
afrarft faege ¥ safawaw aea Y A sfqwe srawea
0 wo wo Wi (fAlw famra) ' 6.0
2,000 JooqTo Fe 6.0
2,000 » Al 6.0
2,000 . Mg 6.0
2,000 s Ca 6.0
23000 2 Si 6-0
2,000 . Na 6.0
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fea=m
Sogag fafer sest § afwr & ffEg 537 3g a@d seanh fag gf &) Pl =@
fafer g sewier § sofag iy &1 2k g Of & Freeea fFar st awar § 1 afy e
F atyr 7w (5 & 20 wo wo Wro) HHF FAT § AT WA ¥ qF HATHHW G140 I T4 -
FigF AT F AT AT gFAT & | Fqr FF a4 ¥ feawrat war § wafas e 1fe

HTAT AL & TIEL T & |

3fFed ¥ gerafas  FEEwar g1 aiF QU Al #7 /AT qreq wed ¥ ey 9uy
qfmTel #1 Heq AT qdT qeq  fFvagdry sgTAT AT | I fFAT Y qrew wew
¥ o qar qiF F frwag ¥ e ag By swaesas gl €, 9y @R @I =
fafir & frarer s afcaat #t gageear a97 fHvEgeaar 399 i g2 g

fafty 7 grecfiar 1 i FIT F g OF A=, G q@ i aA] faw few
off, frT 7T qur SAF SfAw HAMEW TF JiG FTOATAT F1 I9 &9 A1 fAwTT @ 0 S
foF qTaly 5 § awiyy AT § SAF AW FT @0 AT F KIS HILT TG fAAr § 1 W yoAw
firg 21T & F 3w fafy 1 greearfiar 9w g

o aeal @ SEee W@ faares T@r F free qrf s § a9 S oww acF aty
% moreml ¥ OTC S & 97 QI qedl & SARTRAT ST FT feqreyd & weA A g
s?aqurmﬁZﬁfmmél“w%mwr%fxu&ﬁ& Al T q@l T AEAT FT HIIR
1:25 g% &1 1 T SURST g F AOT 9T TR FE AE TG T | qiG q9A1 A
qedi FT g WA FW FLO A T oar fF o oamwread: afy F wwest § oW A9
£ mrr watg 1:25 ¥ grarg@ar FN oafw a9 9 I @ 1 9w 38 AW
afrsr gerdt ¥ gt afar ¥aw A qAT AW AT X f I q@T Y, A AW
sife W &) TFAT ¥ | 5¥ FIW F O S 3 @fAw qet §oaf] F wr wfaw wow &
ary oY § SReAT w1 AeqAT aid qar qed F 1:200 & gqqa w A v g T I
araraa: Fe, Al, Mg, Ca, Si gar Na § | gt 6 § feg 7 afvgmit frg gar g fr
TR AfETF FarT T WY 27 qEeq it gl AREA T & TEAT & | THY 77 welr Wifa
forg 2 & fr ag fafa st ¥ qiF ¥ fasyeqrd fedt Ff seaarRas st & qgar

Tfga & 9T TEAT qARATTEAT W 99 ] |
TEEERF HACTIT A 56 THTT N qor feuT G war § ey ofw ¥ v

§ mfyerae gaarEiear AT afgedr S &Y §% | searfad iy #1 Tsears T sntaaﬁ
et 3 7O FRUT T | FRiATEE A% atd & TTEt & 5 & 20 soxo wWro & afwww #
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FTERE AR Sorria #1 gafa g fafza &
FEERILE FT ATTAZHN @ fqazo

framare fas quT IS TR T
warga faam, gengrar featEacm

[ srea—Faea< 2, 1969
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I

SEIT AT F FTAY, AT TAT ALIE AT FHT A7 [l 0 sl Bear am €1
&% fEY F @19 qrErHERe SAT g wewe #hivmgw  amar (PRC) sreweds A
oYelT TfEF 9IS T | SHY TRTT Fi QQOOH 3T FIIAT FINT UET BRI F fGqw@w a9
3 ITAT T | ST QAT IFI F BB F 9 A qAT q ewze fAfedt ®owwm few
afta™ Tw gy §—
(i) Fe-P > Al-P > Ca-P  (@ra fwgl & qre)
(ii) Fe-P > Al-P > Ca-P (FEFige fagr & @ry)
fireg wrelt fagy & @ KH,PO, qar K,P,0, wrwe i #Aw: fed 55X &
ofxar T8 g —
(i) AL-P > Ca-P > Fe-P
(it) Ca-P> Al-P > Fe-P
Abstract

Retention and distribution of P in soils as affected by nature of phos-
phate ion species. By S.G. Misra and B. P. Gupta, Agricultural Chemistry
Section, Department of Chemistry University of Allahabad.

Three types of soils namely black, red and laterite have been used in the
prcsent study. The phosphate retention capacity of the pyrophosphate ion species
was found greater than orthophosphate ion species in each soil type used. A similar
trend was also found on the distribution of retained P as affected by two different
phosphate ion species. The results obtained from two of the soil types, namely red
and laterite soils with both phosphate ion species respectively are as follows :
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(i) Fe-P > Al-P > Ca-P in Red soils.
(ii) Fe-P > AI-P > Ca-P in Laterite soil.

However, the results obtained from Black soils with different phosphate ion
species are as follows :—
(i) Al-P > Ca-P > Fe-P (with KH,PO,)
(ii) Ca-P > Al-P > Fe-P (with K,P,0,)

TaT F@r T € fafEal § o™ 0 wreeg 3d ¥ N SRR F qediw w1
g1 STANT T O § | SuHT A A gro wteda & ST €1 3 ‘wrewe wt-
T FEATAT & |

7 GIATT § 6 F U 9% FERW g w9 ¥ Ry0, & wrww whwda St
g1afaw frouw ¥ P geg w7 & Ca-P & waw ¥ wifmem &1 smar 21 @«
famamna § wrewrE wfwgE &1 w=aaT F7G gh =9 o #y gite @ fF @ fag § dre
T 7°0 F AEIE FEGIHE F1 qfad Arar § Fifrsrna gar g

FHEDES I & a5 g4 ITANT 71 gfee F 7@y g% ag §r=r w@n fF afe avdt qo
MEAFEDE—FT & Jofadl &1 wgee < fafag fafza & @ gegas frar s ar
Iy Aiasy ¥ AT BERRT SIF & G FI I F GATEAT 9% TF 9 FHFAT §
waed wegd AT fFar war w4ifE mi 9% wrewe A #SATR avaet geaaT T8
gre

TATRAT

TEga WeAqT F ford @ver, FAr quAT Aege WEAT A7 AT TAT |\ TAF wAEr T
wFET Ry T | e gy & agy fasigz, g, Qat, 991, gaNgR Swael ¥, wie g
& o afern, g, faggn, qat qur aqar SAeEt & q9 AeEe Mgy 1 o g
AT AT, (SFAT) A wra frT AT | TR MeaTqT A e At A st (H,PO, )
o qrssEee (PO ™) el & =0 ¥y frar war § | g7 fafgdi &1 wwmfaw
favgar s g & WS fafy & fer . (9 ot 1) ) fafeal Fga weefas
wrewRy ( Native P ) qar aifiga wrewied &1 01 faew daawr f&fyr g e
war g (39 @Ay 1,2,3,4,5 qur 6 )\ 5 fafgal & faewd § wewe #1 fatwy wgEny
fafy grr senmTifEfes wva aur FOOERTT  STAFET a7 ggEd ¥ oSeT Gl g
fomar T |

IT TG FEHTE & wwwgT

wrewe gy (retention) Fra w4 & fy KH,PO, qar K P,O0, & 50 ppm P
foreraa dar fFY 731 1 g fadt & @ 5 fasfre famam @ dfiw Woemar wan 1 g
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54 feratrarer fipsr qor ST AT gea
qIon 6
fafeat g s P & frasa

qETEE ’ faed nfiwda P afasdia P &1 faaea (ppm) yfaara
HAzaR (IgEr (ppm) ‘Ad-P AP Fe-P Ca-P afaagia P

(KH,PO, w1 3 73) 1050 90 3000 5000 105 420

(K,P,0, w5 %37 q7)  142:0 88 545 688 7-0 56 8

afdia P &1 faavw sfkm suwesw wigaeres
Ad-¥ ALy FeP Ca-p whma  sfwa

85 28°5 475 99 95-3 47

(KH,PO, a1 F37 9%)

(KJPO, wirt % 73) 61 331 479 49 978 2:2

=Fra —fagt F g P cF‘T sr‘Em ATl Er 72T faar T 7

% fearmr @ 18 o7 aF g fRar 0 | qE WA R g g AT gHRAR A
% TErAaT & 9o AT war | swedw a1 gt a1 5 fasfro mrga stor & e war | fFe st

fiagt #7 gt fiF F 7F wad Ad-P, Al-P, Fe-P gar Ca-P v fagsras s qar Stagq
fafyd grer e @
fag=m
re afqraY & T 9 AG TAT o g F wrede wfrwgw ox & ger st
FT TWTT IS & 978 PO AGFT F ARG 1@ G § —
(%) fq@;ﬁ%Pﬂwmwmmmwa
a8 afaEt ¥ FE g fF wdw fwdy ¥ wewe wfvigw arsdwede £ s9-
feafa ¥ srrofferede 1w wfow gar & 1 wrewe wliwgw (s sited) & sgaz =
farfgal Bt fom wwi & Fwag fRar S adar -
qrEdwREE A afafy H—
‘ Frerr gt (82:7%,) > wra fagl (63°69,)> stewize fagy (56°8%)
mrdfereRe 5t Iafeafy ¥ —
et gt (71°29%,) > e fiagr (45 2%) > dixrge fgr (42:09)
(=) wrese snaAt &1 fafaa swmafas sl o s

WREE HAT 1 AT FORET A sakafy § afeda P F wwe & GOeasT qry
g™ @ 9F K § i—
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qIZABIEDRE & AqTA :——
(i) Ca-P > Al-P > Fe-P Frel fagr § (3@ qreet 5)
(i) Fe-P > AL-P > Ca-P o fagr & (3@ @y 3)
(iii) Fe-P > Al.P > Ca.P dwrge A § (39 ar 6)
SUATERET & T i
(i) AL-P > Ca-P > Fe-P FiaT fagdr § (39 @y 4)
(ii) Fe-P > AL-P > Ca.P ara fagt ¥ (39 away 2)
(iii) Fe-P > Al-P > Ca-P FEnige fagt ¥ (I 9 6)

g aftqmT & sra gar & s fafeat § qredwed e ST § @ SoE-wage
2 & ag wrdterge § afafqe & ST € #i wrAlwene A1 iy :id w1 amar g
<t wroff qOT QIENEERS F @A ¥ qgEw AL Poar fepdw gedar g
na: 7z freaa & fe HyPO,™ qar PO, oraat &1 sifwvgm o & Brar & wereasy
grar e |

et fHgl ¥ g HFTE FIEHLE 39 F9 § 9T ur-—-

Fe-P > Ca-P > Al-P > Ad-P

firg KH,PO, a1 K,P,0, S@H & w9wa®d AP 91 Ca-P WIS a9
ZeE FAE: fEd1T U gag Tl 9% 9% T SafF Fe-P v fafr ax A1 wwra w4y
qeT—TEHT THATT F(TW R0 F ¥ Fe, O &1 mrfirmar & aFar € | et fagt ¥ Sufeag
G AFTHF BRI & T F FoRasT qeq T o6 51 § —

Ca-P > Fe-P > Al-P > Ad-P

s KH,PO, grarr stiar & AV sfsizr wrewe Yegfafram & aror g #var §—
Ag  wwE: AR gar dg & g gawm wwar g (AFP>Ca-P>FeP) fay
qEAEEET ¥ AT HRAAN FEHS 1 AT GEY AHF AT AT AT AT Gy w9
(Ca-P>Al-P>F-cP ) |

geeTeRE gfte & arer fagt &Y s qeRee fagl ¥ A9 wwEfE weww A
a1t first & (Fe-P > Al-P > Ad-P > Ca-P) | qzeg KH,PO, qar KP:0; & arer ¥ g
gfRarm S8 1 € S At gy & e

Suda fafgai & @ra wewd aqrdl & § P oafaugy wwsr o afamr s
g § s wra qT ffma sr ¥ ww g @ B mit fafgat & @i ALP &y aen



56 fradiarer faer qar a9 ¥9E T

F7 g § I3 WEAwEEE & 9w e fagt § oafwwiw wewe Ca-Powq § oasw
SIGURA

Ta% ag 9ar wwar § B afe welr foE ¥ qrediwrehe SEXF FTOSAIT AT ST

& qYeT B FHiewe ITART ArAEERT IAH FT AT AlHw FR0 1 79 @ ww o S
AW

frawm
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2, S#EF UHo TAO | e e gafafaaw, ofmn  afssfo
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3. S, g¥e HIo AT T, T5Fo Fo | ¥@rAw wrgw, 1962, 12,286-93,
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H-F141 #1 9 s-a sfai-in
dlo ATATHT
afma faum, ZRFT aTEE FRE, 3R
[ sTcg—wgwax 6, 1967 ]
qiw
79 WuaT § H-gadr £ &% wa-q Sfgat asfra 3 €8 Fad H-saw &t
AfAT-TT TFT F GUIFT F ©F ¥ o6 a7 w@n g, {6 g0rEsdT qa1 G6a" & BT T

qRER EFTATT $Q g¥ fafire qra graedi & T g e iE greesarady wa
&1 gxfaa far @ §

Abstract

Some infinite series of H-functions II. By P. Anandani, Department of
Mathematics, Holkar Science College, Indore.

In this paper we have summed a number of infinite series of H-functions by
expressing the H-function as Mellin-Barnes type integral, then interchanging the
order of integration and summation, and summing the inner hypergeometric function
by using the various known relations.

1. wfewr: w@a [ 7. p. 408 1 Hgad &7 Afaa-arisr S#1 F FH16T F '
# wafra fear R qeaT qor S9° ¥ aiFke ®

11 T(b—fjs) 1 T(1=aj-+ajs)
j=

m, o f((ap g L[ Y (1)
Hy 'l =5 ’
b, g bg, 27
[ {C [4 :Bq)}] ZT .5711+{,(1 __bj+ﬁj5)jij:+11"(aj——aj5)

1T s Bt & Wt (S y)} TOHET F GG (S, i) (S vr) F FAA SR,

* 0 F T G & QT T TUAEA F GH0E F AT ST &; £, g m AT 7 Y W dE@T™

g St 1<m<g; 0<n<p Ay ghe w2 & (J=12, ey D)y Bi(j=1,2, ... ) TATHF

deatd § aqr gi(j=1,2, --» 0), b;(J=1,2, --s ) aer g serrd § 7 T(bh—Bns)
AP 1



58 dto HmIIe[T

(h=1,2, ...,m) &1 @& B DT I(1—a;+ai\(i=1, 2, ..., n) T N ¥ Grfirg gl grar
a;(bp+v)#Br(a;—n—1) (1-2)
(V: 77=0, 13 e s k=1, 2, ERRINS (/34 l=1, 2, ceey n)

QT & §H FEIAT FIT fF [4, p. 240]

q V4
p=-i3' Bp— 217 (a) =0 (1-3)
aqr
b4 q
0<|x|< _n aj~%; ‘Ifﬁjﬁ- afg =0 (1-4)

TrEY g g | T S-aw 9% tET FT € i faeg s=(64)/8,(j=1, ..., m; y=0,
L) s=(gj—1=)[a; (j=1, ..., n; y=0, 1, ..) A W7 R § srﬁt T & a1
ﬁf%m‘%ﬁfﬁm T, s=co—ik. § s=co-tik, TE STAT & | agh 9% k w2 fr
k> Gl[Bi(j=1, ..., m) 1 (1'2) & mrag o T % sfyaesi #r gfgfa gt &1
[4: p. 279 (6°5)] & &3
{(d),a )} .
o e a0t af s g g (1'5)
e graT § 1 ot
oL@ mm (L) o=tz m

T T
STeT graT @
i 2@~ f >0 £~ Lape S - 2 (8y=¢>0,

|arg 2| <3dm qay 5= R( )(1_1 2, ..., ).

T BT & ¥ qua g7 [1, p. 4(11)]
I'(mz)= (277)1”'1/2"‘ mme=12 "' I’(z-;— ) 2 (1-7)

220

agrmer:frwgm‘fq:%|zrf=q'rsr=fr:rargm@mg‘rer“rsn%g&
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2 (a+r+z> m(a )'ﬂ, I-,(a:;z) ‘ (1'8)

,‘g 1’(“4”: z)—m‘r(a-—m—l-l),ﬂ r(“m ’) a9
asr ,

()= Tr(eE) o)

T S et (o), SFRaE T 2
(a)r=a(a+1)(a+2)...(a+r—1).
2. ;A (AR, ), h) #%er gRT grRAl & §YsEd (%,h),(%i;}’h)
(?_ti__! h), FT AH T | TG FT T Afw G F FIQ %f%a( (). a+, ) )

¥ EIRT A F LT (A, atbry), B oy (AQ, atry), B) F) 5ifea fear w3 |

() s\ gHe

@( /I)T l+]\, u
r! b, q+>\[

{(ap; ap)} ]
(A(A btr), a), {Lbg, By)}

= (14 3) w1+ 1)

fqgd A qur , wewEs QU@ dead €, ]%}<1, a>0,

T==0

(a[)’ a’ﬂ) } .
AL, o), {(bp Bqn] 1)

u ¥4 1
a)= 2 @)+ 2 (8)— & (B)+ar=¢>0, |arg x| <.
1 w41 1 I+1

Iggfa

arg MY & H-worw 51 Afvm-aria 5513 & qamaa (1'1) F &7 ¥ 5w 537 a2
JUTEHAT JAT AT & F9 HT gqq < q91 (1°8) &7 ITAT FIF 9T, Ig ST

: III’(bJ—B}s)HP(l—a,—f-aJS) ,—_, p(b:t’_as)
2

. lFo[b—z\as; 3= —h—] ds
my A
A T—b+) T T(a—ast '
j=l+1 =41 ’



60 dqro =Y
# afvaa & sar § 1 feeg
T N
wq: (1°1) #1 I FIF 93 H- w51 afonsT sreq it § o mitse § 1
(i) fgaita daem
Sode fafer & =0 g a3 qar (108) F g (1°9) FT ST FIA I, GHAT

(A (A, ¢—1), a), {(dp,ap"}]
{(bg, Bg)}

B2 l’u-(-?\
=(1+x) Hpix, q

PINNLRY o

=0 r! P+7\, q

ol __ )'r 1 u+)\'[
X

o (A(’\: c): a‘), {(ap’ ap)}]

[(1 0 £) (2:2)

FT TATAT AIAAT ¥ &Y GFAT & AR A G940 7 gATRF QU FEA™ g,

u b 1
1<t a0, 2 (e)=E (w)+2 (8)— £ (8)+ar=p>0, larg | <ém.
(i) gt e

E A2r JRETRS-YY
o T 1T (atr) Hosan, q["

(AQy p=r), b), (AR, 0=1), B), {2, a)} ]
{(bg» 8o}

QA+p+0-3)\-a+1/2 Lah) ut2a
='—7(ﬂ_—)——~—- braX, g+2\
[(_;ﬁ) (DO, ), 1), (AR, 0), B)s {ap @ (AQ, a=1+[F
D@, apto—2)k, {(by, B}
gl A, 7 9ATCHSF QU GA™ &, R, (a+p+0)>2, h>0,

)] (2:3)

u b 1
Z @) 2 @)+ 2 ()= 2 (8)+20 = 60, args|<idm.

Iqufar

(1'1) & § a1 AN wfaearfoa FIXF 9, THEHAT TAT GFAT FT FH qGAT U
qgr (1+9) F7 37T FI¥ 9T H

A= . - .
I T(bj~Bjs) 91 T(1—aj+ays) 1T 1’( LTt +Iz.9) ' 1__5’—+_’+/,,)
1 j=1 J=1 7=0 A 1=0 /\

. »* 1ds
) q

p
T II T(1—bj+-Bys) IT I'(aj—ajs)I(a)
j=l+1 J=u-+1

STeF NI STt
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I=2F1[1.—p+h/\s, 1—o4-hs; 1]

@y

TrE-a8T [9> p. 1441, (1°7) qar (1°1) =7 sqag 3 9= afvam Ft wifta e i
(iv) =qq aH

@ (a), 1w
,fo T‘Hpux, q["

((aps )}, (A 1=8+1T 7))
{(bg» B |

_T(fatlyaoe Lu [x{(ap, ap)} (A 1—B), B), (A, 3a—B+1), h)]
I'(a+1) P+2A, 4" |{(b,, By}

afy A, 7 TREF QO AW g, £>0, R(B)<I, (24)

5(«;)—5 (a) +§ (,8,-)—-5 (BN —20h=4¢>0, |arg x| <idm.
1 u+1 1 I+1
Iqafa
qg® &7 Wiy = @@y g3 qur (1°8) qur (1-10) &1 ITART FIF T gH

1
IT I'(bj—B;s) 11 I'(1—aj+ajs) «°
J=1 J=1

—_—

omi ), s M1 fa—B14i A1l
Y SR o SR L
AL A=t R) T T(aj—eajs) I X S) b ( A ’
a, B-+AAs; -‘1]
><2F1[a_ﬁ+1_)\hs ds

yreg 2T SR Fare-swa[9, p. 3621 (1°7) qar (1°1), F o ¥ aifseg afam s
g |
(v) 9=H qHAA

5 B
2 Hyin q|*

a

(A(A,—k—r+]§ :

(0q-Bo)t

I'(3k+1) L+2, ut2h .
T T+ (BN H 6x q.an (2:5)

[4(60.~ B+, B (apey) B —H+[E), B, (A @Y, a+B—k=1), B ]
(A(2A,a+,3—%k"‘1), h)a {(bq: Isq)}

afs A, 7 997cE® QU @eaEd g Re(20+28—3k)>2, £>0,

1) (g @)l (AR, 7 [3), B)]

u P i q
z (a)— ﬁl(“j) + f'(ﬁj)“fl(ﬁj)5¢>0, larg x| <.



62 qto IFEETHT
Iqufa

g M F H-vaq &) Afem-ardfa s & @wwa (1) ¥ =7 § ufiers
FIA 9, FAFAT AT GFAT FT BT g2qX %, (1°8) qar (1°'9) &1 37417 57 q3 Y
#1 qftafga ey

P = a—k+i AT B—k+i
| LB I —aytage) I 1125 ) 77 1 - Bt 1)
2t q b4 Al fa-g AL /B4
T I P(1—bi+Bis) T I'ai—a; F(J-J) 1"('8——-——/z)

J'==Il{1 ( J+BJS.)1'=u+1 (aJ ajs) 12130 A o z'g A g

25 Ids

g et

I—.F k, /c—a—}—l—i—)\ﬁ.s', E—B41+Ms; 1
3 z[a—-)\hs, B—Ahs ]

AR fewmd wd7 [9> p. 3621, (1°7) gar (1-1) & swdir ¥ aifag wer Fr mifeg g
(vi) qezw e
(2'3) = wife =< @ ax freaifea w1 fasfa foFar T wwar &

5 () o), e 1 (AQ, ak—r), B), {(a a)hs (A, atr), B
DA NP B-rk+1), 1), {(bos B}y (A Ok Sr), )]
_ MIEE+1)I(a—B—5k) , l+), us [x‘

A, a—k)h, {(a,, ay)), > a—31k),
TGt DT ap—8 Hrseh gran |3, 5 o 470 (0 (A, a—38),1) |

(A, B+E), b), {(bg, B LA, B-+3E),E)
; (2°6)
SEl A, 7 9T QU ears § Ro(20—28 —3k)>0, k>0,

*s b l :

2 @)= 2 (a)+ 2 (8)) — 2 BN=¢>0, larg x| <igm.
(vil) qeaR gFed

F_(20),(28), Ll u ((ap, ap)}, (A2), 2y+1), B)
2o 2"(a+B+14), Hpid, ‘1“)‘[’:1@[2)\?1;-%7), ﬁ(), {(b;: ﬂc:)} ]

_TAI(a+B+d) lear v [x

(@ XA, 29), B, (AN, y+1-[g]), &
C T+ (B+E) o+, ava ]

(BODAN v+, (6, B0}

27
afe A, r gTHE Hend &, £>0, Re(y—a—B)>—14,

2 a)— £ (a)+2 B)— 5 (B)—Mhmg>0, [arg | < 3.
Uyl 1 l+1
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Iafa

(I'D)F & (27) ¥ 9t A< afgeamfoq #3793, gureeT qq7 9599 &7 T
gfeafaa 37 g (1'8) ITaT FIF 9T ST F7 S8

1 — . .
I1 I(bj—Bys) I T(1—a;+ajs) 1T r(Zi‘ ks )xs
j==1 j=1 =0 }‘

2mi 2A=1_ /Dt s
Fa I(1—b; . fj T(a;—aq.s) ]’(_yj..z —_
hro—s9 1 re—an (P i)

20,28, y—\hs; 1
X3F2[a+ﬂ+%, 2)'—2)\/23] ds

& AR fogaar sdr [95 p. 13661, (1°7) qar (1°1), & soair ¥ aifew w0 & sife
g |

(viii) 3reTH G
(2.7) #r wify 7| 7 =, dHa

(@)r(B)r _ N T H(apy ap)}y (A, y+347), B)
T o+ B D, e, q+>‘[ (A §’+T)= k) {(bgs Bo)} }

= L) IatB+3) p 1o, u [x {(aps ap)}, (AR, y—a+13), A), (A()‘ay—ﬁ-{*%),h)]

(A(As Y)s h), (A A, 'y_“a"_ﬁ”l"%): R), {(bq’ ’8‘1)}(28)

I(a+3) (B+3) ~P+2, ae2)
SEl A, 7 gArHT QU S §
u b 1 g
z (aj)—ﬁll(aj)"" 2 (ﬂj)"lfl (Bj)=¢>0, larg x|<i#m; h>0.

T TAAT AFTEE F QA FY FEFAT ¥ FT o wewel

EEIE|
7 [a;ﬂ: ysl ]= F(%)F(y—}-—?_;)]’(a—[—ﬁ+%)I’('y—a——ﬂ—}-%) (29)
2lat-B+3, y+1 Pla+H) DB+ DT (y—-a+ DT (y—F+3)

(ix) FEH qFAA

£ (20),(1—2a), , I+N u
r—o 1107 (2p)r b+2\, q+)\[x

(25, ap)}, (A(2), 2y —2p+1+1), ﬁ)]
(AQ, y+1), {(bq, By}

(@ e (A0, y—p+ [$1F), M 210
(A(’\: y)ah):{<bq: Bq)}
Sgt A, 7 99THT 9 §eqd §, £>0, R(y)>0,

_ T(p)I(e+13) L, u [
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Abstract

On product of two generalized hypergeometric polynomials. By
Manilal Shah, Department of Mathematics, P. M. B. G. College, Indore.

In this paper, using a generalized hypergeometric polynomial defined by
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where A (8,—n) denotes the set of 8-parameters:
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for product of two generalised hypergeometric polynomials in series. The results

appeared to be of general character which yield many known results, as their

and §, n are positive integers, we have derived the formulae

particular cases with proper choice of parameters.
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Abstract

On the Rodrigues’ formulae for a generalized hypergeometric poly-
nomial and their applications. By Manilal Shah, Department of Mathematics,
P. M. B. G. College, Indore.

Rodrigues’ formulae, for generalized hypergeomeric polynomial defined as
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where A (8,—n) stands for the set of §-parameters —sﬁ R 7?_ cees n-;S 1 and

8, n are positive integers, have been established. They have been applied to
evaluate certain integrals and some differentiation formulae. Many known results
have been given,
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FIT 9T i : o
(@ l(l—l— a)nf AN, —n, 1 .
b 0= (E) [x 2""2’(14-7: 14a’ )] - 27
St a=0 g qx
L) = g () [ 200)]
¥ afeq gram@T
(2'2) ¥ w1 7 e gravesatfidta agady
ity F 210 71 n = (2:8)

&1 sgFT ﬂ%%:rrmw%fmﬁc@mgﬁw%aaa’rﬁmx%mnarrt -
Ffaq fear mar € 1 g7 gwx

)

A5, —
—H9dnprosde S T DD, wiwl (29
s=c=1, g 9 g
A —n,a
(g5 Lxrem T5 e )
~n,a5 l4y+n
=1 +'}’)np+2Fq+1( bj’ 1_'_; 5 I-"x) . (2°10)

¥ gfeq grar & S ©F 717 % [2, eqn. 2°1, p. 2] %l
(2'10) Wy fafirz ot

(2°10) § ay=n+a+p+1, by=1+a, by=} wfirearfra FIX 93 qE1 AT AR
(Ha)“%mm?r T |
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e 2 s ST ) IR CREY
() @11) 3 p=9=3, 43, G5=¢, by=p, @Y OT

x*')’(za;)n[x')’“ H,‘La’ﬁ) (& b, px) ]

1+U«)n(1'1")/)n —n, ntatf+1, & 1+ytn 12
AP jwr ) (@12

(i) (2°11) § p=9=2, a,=1, ¥raq T
o L) [ 0oy
(@) .
=1+ H, " (L4y+n, 14y, pr) (2113)

(iii) p=2, ¢=3, a;=}%, by=1 gar o=F=0 <@=xz (211) ¥ g

d\n —n, n+1,14y+n .
x"'Y(d—x) [x')’-i-ﬂzn(px)]:(l—F’y)n 3F3< 1’ 1’ 1+y Y ; #x) (2 14)

e g forad Kn(*) FehT 1 agadt & |

(b) (2110), § $=0, g=1, b,=1+o gfgearfag 7 F qar A7 A Qi@l‘ gIr

AT FIF I TE A B [2, eqns. 2:2, 146, p. 2] greg g

3. W arElea FrRIATHAT agad) ¥ fy, st o=—¢ & el I ¢’ 7 g
g1, Afgva F1 g qreq FI9 |

grEussAiadT agedr & faraifea w7 ax fa=re F3

2"p+s+c'F4+0[A(8 " ﬁg __n2)n) ?’ ] (3-1)

(3:1) xY o7 Ry} ¥ oo FIF 9T, * F G 7 < FAFHAT FIA 9T q94T Feqieq qraea;
N TEgEar ¥

I'(l—a—n) (=1)" . a+i )
I'l—a)  (a)n (“)“"_k kfo( )n’ (32)
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g
X" A 8, —n),a -/
S e g
1/d\" A(S’_'n)’ A(c”——2n)’a < yx—Cr .
=2—n—l~(a) {xzﬂ p+3+5’Fq‘L5'< » A(C,,'—n), bz 3 pXTC )] . (3 3)

ST T | afy 8=¢'=2, r ay (3'3)

xn —n —nt+l a
T pre q[ ? x-ﬂ

'-2_, 2 :bq;ﬂ
1 d\r —n, —n_l" s @ . - .
o G AT I
# =fea g «raT
(34) =t fafrer zomd

(@) p=1, ¢=2, a,=y—B, b=y, by=1—f—n, p=1 IGT 9% q4qr SR} T
2MB)n. & AT T I

BB, 75 2=y 2B [sem oo 77 T 7 E ) @)

Vs 1'_15) —n
ST T ST 30T agadt ¥ fay Afgvw wT T § )

() p=0=0, p=—1, w@ qa1 TAT [T 2* F T TAT FH T

(@) )= ) [stn o, (T T )] (36)

g Tgaer & fag Afgrw @1 g s far ¥

(©) #=0, ¢=1, by=—n+}, p=13 ox gar a1 A 2" (D & T FH
T TF AT FA [3, eqn. 7, p. 162] F srfeg @y |

81, @ (33) F1 HT *fr Aty & sy afy o
: A(SJ _n)’ a ’

PRSI ) . !’; -c
b8 4[ b, px ]

T G & oaes ot T, # % Ade 0 AR wawh fear W ar (32) gt ar
ST T oY 1 = wER
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(&Y (5 ]

+2n) ! A, —n), A(€,—a-n)a, .‘ , .
=x" %+T)), p+5+ch+c»[ A(e',—a - 2n),b, spxe ] (37
0=¢'=2, g R g frwmifew § wfew g
A $--ntl), o]
x_a(a:_c) [x2n+a, po <( '}n) 27 -n ) ZP Hx 2}]
n(a+'n ! F ( in, 3(—mn-+1), 3(—a—n), I(—a— n+1), ap . )
(atny | e dre H(—a